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PREFACE 

The present report represents a siajor effort of research personnel in 
tfte Montgomery County (Pa, ). Intermediate Unit to investigate psychological' 
"process" phenomena of visual and auditory sensory modality type in young 
children. This report has been in prepara|:ion for '^^several years due to vari« 



ous interruptions in each of the iWestigatcfe^s 'sch^Sulel 'a'ssociated vjith 
running day«;to-day shcool activities. Th^ research actually stems from a 
pilot study conducted in fall^ 1973 5 and the actual project that^ms carried 
*out during February and 14archp 1974. The present project is actually'the 
second major effort by the Intermediate Unit to e^samine the functioning of 
sensory modalities. The first major efforts in this regard tjere carried 
out. in connection VTith the initial efforts of the National Regional Resource 
Center of Pennsylvania (MRRC/P); this first set of efforts has already been 
amply described in three reports: J^ann^ Proger, and Cross (1973); Proger^ 
mnn. Burger, and Cross (1972); and Proger and mnn (1973). The third set 
of efforts to study sensory modality functioning have occurred in connection" 
X'jith a Title III (Elementary and Secondary Education Act of 1965) Project 
enfrtled "Secondary Learning Disabilities Curriculum Development;" the latter 
project uas directe^d by Dr. Goodman during 1974-1975 and 1975-1976 and has 
produced several publications (Goodman & Mann^ 1975a; Goodman & Mann, 1975b). 
A publication yet to be released by Dr. Gobdman vrf.ll contain findings on the 
third project to deal ^jith sensory modality phenomena. As the reader can see 
the i:opic has been and continues to be one of interest to Intermediate Unit 
otaff x-Jho have had some form of contact tJith the learning disabilities move- 
ment o 



SENSORY MODALITIES ' 



N IMTRQDUCTION 

Educaeosrs tsho have been trying to implement individualised instruction 
o£S:en relied upon the concept of sensory modality preferences. In its 
,1 * Qlmpleat forsflp jtJie model of modality preferences postulates a learner to be 
ba8icaXly either of audile type (auditory strength) or visile type (visual 
otrength). Presumably p if a child were basically diagnosed through various 
, assessment procedures to be an audile learner p the educational programing 
opecialist could then offer the child activities that would avoid his visual 
deficits and Instead would capitalise ui^on his auditory strengths. Itony 
large 5 regioxialp instructional mate^rlals centers have offered services fo^ 

\ it 
programing to the .relatii^e sensory strengths and weaknesses of children. In 

factp a ©umber diagnostic and screening' tests have embodied the concept 
of assessing sensory modality preferences; (e.g., Illinois Test of Psycho- 
linguistic Abilities, Detroit Test of Learning Aptitudes p Slingerland Screen- 
ing Tests for Specific Learning Disabilities). Yetp aptitude-treatment inter-- 
action (ATI) research (vjith sensory preference as the "aptitude" and program*- 

* ing to the predominant sensory strength as the V^reatment") has yielded V(&ry 
disappointing results. One reason often given for this situation is the lack 
of adequate aptitude measuring devices. The present study looked at different 

^ methods of measuring sensory modality preferences as a possible determinant to 
this poor shptjing of previous ATI research. Besides examining what might be a 

S3 

more effective way of measuring modality preferences, the study also sought to 
examine patterns of consistency among the^ different modality measurement 
methods. Finally p the studj^ddressed the question of how such modality pre« 
ferences are related to highland low achievement patterns in ongoing school 



work. 
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REV I El^ OF LITERATURE 
S©v©ral revJevJS of ATI research have been completed (Berliner & Cahen, 
11973; Brechto 1970; Salomon; 1972). l/hSle these reviews v^/ere not specifically 
QlfiiQd at sensory modality phenomena, ^hey pointed out a number of Issues that 
sorround the very poor sftovjSng In ATI research, 

Yssoldyke (1973) examined diagnostlcfc^j)rescrIpt tve teaching and how It re- 
lates to ATS research. He found five studies that dealt with the concept of 
sensory modality preferences (Batemanp 1968; BruInlnkSp 1967; Janssen, 1971; 
;Sabat!no Ysspldykep 1972; SabatlnOp Ysseldyke & Woolston, T973). 'Al,l found 
negative results relative ^o the Jdea of differential programming based on 
sensory modal Tty preferences. VJhlle discussing several flavjs In such researchp. 
Ysseldykt^ concluded: ' 'The primary problem Interfering with efforts to ca^y 
out. methodologically sound aptltude-treatment Snteractlon Investigations. Is a 
lack of reliable and valid doi/Ices vjhich flnay be used to Identify behavioral 
(ablHty) strengths and weaknesses In chl^dreh. .','SpecIa1 educators cannot afford 
to provide programs for only those children who demonstrate behavioral deficits, 
sJncep by chance^ approximately half those defined as nondeflclent wll 1 theor@tI 
cally be false posltiveSo On the other hand, few sqhool districts can afford 
specialized training for all children diagnosed as deficient by current un- 
reHable devices {Ysseldyke, 1973, p. 26) ,'5 The current study attempts to 
Study intensively the validity of selected sensiory measurements and will not 
GKajnlne their reliability. • 

Other studies have reflected upon the nature of differences between audi- 

^ » ~ ,. ' 

tory s!nd vfsual learning styles. Chalfont and Flathouse (1971) have provided 
a definite review. Snyder and Rope (1972) studied phenomena directly relevant 
to the preseni Investigation. f , 

Kazelskis (1970),, in a study related to the nonsense syllable porHon 
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of the present Investigation^ categorized graduate students Into either field- 
dependent or field-Independent groups. Two nonsense-syj lable lists of con- ' 
son^nt-voivel -consonant (cvc) type vjere presented In either an oral mode (spell- 
Ing the syllables to the students) or an oral-visual mode (spelling the sy^^bles 
as well ks showing them on cards). The combined presentation mode produced 
significantly higher recall than Just the pral mode/T 

Powers and Jacob (1975) reviewed several studies In the regular education 
reallm. Contradictory patterns of f]ndlngs were found In Oakan, V/lener, and 
Cromar (197^), Matz and Rohwer (1971) p and Nelson (1970), Powers and Jacob 
used a directional map task whereby normal siKth-grade children had to select 
sequential answers that v;ould tell how to go from one point on the rnap psist 
obstacles to another given point/ Regardless of ilQ. levelp those chl Idren given 
or^l directions did betteV than those children v/ho had to read the directions • 
by themselves. - ' / 

Epstein (1970) studied sensory-modality preferences In learning m.eanfng- 

♦ 

ful I'/ords, rather than nonsense syllables. Two successive Vv'ord lists w^re 
^presented to undergraduate students In various modality combinations formed 
I by having auditory presentation (tape recorder^) or visual presentation 
(memory drum) 4^or the first list and likewise for the second list; thus, the 
comb I na 1 1 ons wou 1 d be AA, AV, VA, or VV. In referring to previous research 
on S(fensory modality effects (Laugliery S- Plnkus, I966; Murdock & V/alker, I969), 
Eps te I F)' commented: *'There Is evidence that modality effects In free recall 
are f avored> by rapid rates of presentation. . .Rapid rates probably attenuate 

o represent vlaual Inputs acoustically, or the tendency to pro- 
viuc a A^uiiuiiuii representation for both Input modalities (pfTlpl)." Under a 



^1 nput 



written response modep subj-ects did best with VA and VV as Input modes, but 
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vjhen an oral response mode ivas used, the most effect We combinations y^ere M 
and V\/. . 

\ The sensory modaUty Issue can be traced back to Vias^urn (1916),, who 
found that audltary presentation of serial lists of words or digits Is more 
effective, f Of Irrcnedlate recall than visual presentation. Crcvjder (1971) has 
been on.e of the main reseaj^/gfters In the modality areas; in revlevjing more 
recent c^search (Corb|^llls, 1966; Conrad & Hull, 1968; Crowder,, 1970; Murdock, 
19761 Murray, 1966), Crowder concludes that l/ashburn's finding Is still true. 
(Just how such modality differences affect higher learning ac^l/ftles Is less 
well delineated and Is studied to some extent In the present- Investigation.) 
A recent theory proposed to explain these differences (Crovjder & Morton, I969) 
suggests: "Although visual and auditory Jnput eventually lead to comparable 
'forms of presentation in a central short-term memory (STM) there are logically 
earlier, more-peripheral, sensory memories, one for vis-lon and one for audi- 
tion,, which carry Information In prel Inguist ic form. Crowder and Morton called 
the peripheral auditory memory Precategorlcal Acoustic Storage (PAS) and pro- 
, posed that It holds Information at least for a few seconds — dramatically longer 

IT 

than the visual precategorlcal store is^ believed to persist. The PAS system 
Is compromised by limited space capacity as well as limited time capacity, 
however, and this limitation on space has observable consequences for Immediate 
ordered recall tasks. As a result of the space llmltatlopj, each Item In a 
vocafly presented list degrades the representation of previous Items In PAS, 
presumably in a first-In — firsit-out manner. Since only the last few Items In a 
series are followed by fevj or by no neiJ inputs, the PAS effect (I.e., recency) 
is evident only for these Items; that Is, only list members which al*e free of • 
retroactive displacement from their companion list members are expected to 
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show tbe advantage o'f e;ctra Information Jn PfiiS storager Thus, ti:o closely re- 
Hated observations, the conspicuous recency effect vjlth auditory presentation 
and the modality effect vjhen' aurfl tory^ and visual presentation are comparedp are 
compatible with the PAS mechanism, (Crov^derp 1971, ppx 587-588) J' 

J/' ■ % 

Sldni^n and Cresson ^11973) studied crossmodel transfer In severely re- 

p ' . ■ 

tarded children. '*Two severely retarded Down's syndrome boys were first 
taught to match printed i:oirds to each 9ther (visual discrimination), and to ' 



fiiatch dictated words to their corresponding pictures (auditory comprehension), 
boat were still! Incapable of matching the printed v;ords to their pictures 
(reading comprehension), or of reading the printed v;ords orally. They v;ere 

• * 

ne^t taught to match the dictated to the printed words and v>?ere then able 
to read the words orally and with comprehension. - The learnisd equivalences of 
'dictated words to pictures and to printed words transferred to- the purely 
visyal equivalence of printed words to pictures, (p. 5115)." 

^ Waugh (1973) used the ITPA to classify children as audile or visile 
learners. Using two different treatments of auditory type and ti;o different 
treatments of ^^isual typep l/augh found that both audile and visile learners 
functioned equally well under either type of modality presentation. Again, 
the classical AT 8 hopeS vjere dashed In a sensory modality setting! 

On line with the present study's emphasis on examing measurement pro- 
cedures for assessing modality strengths. Levin, Divlne-Hawktns, Kerst,.and 
Guttman (197^) d(3Vised an instrument to classify children as word learners 
(learning from printed w;ords) and picture learners (learning from line draw- 
Ings). While not congruent wlt;h the more traditional audile-vislle schema, 
^the effort Is wwthy of mention here. Consistency of classification of children 
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VJas found, as wall as soma programming possibilities on that basis of 
identification. 
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«> PROCEDURE 

Treatment ; Each subject vjas given both an auditory and a vi.sual pre- 
senfcatlon of ©oeK of 7 subtests • Each subtest tapped a different aspect 
of sensory modaUty functioning. The treatment a§ such, was the appli- 
cation of audltory^and visual tasks to t;he subjects under each of the 7 
subtests. <b 

Measures : The 7 sensory mon^lity measures could be classified under 
four msrin types of oinstruwsnts: (a) standardised approach (the closure sub- 
tests of the Revised llllnofs Test of Psychol ingul^tlc Abilities and the 
reception subtests of the sime battery) ; (b) controlled laboratory approach 
(discrimination of consonant-vov;el -consonant nonsense syl labl es , ' machj ne- 
gauged reaction ^tne, and sequential digits subtests similar to the Viechsler 
DnteUigGnce Scale for Children); (c) classroom-oriented approach (story- 
theme ccmpr^shension) ; and (d) teacher observation (structured rating scales) . 
Thus, the entire battery given to^each subject with the exception of the 
rating scales, vjhich of course were completed by the teachers) had 7 different 
types of subtests, each of which had auditory and visual components. Every 
child took every test in the battery. All tests were individually adminis- 
tered. 

The reaction time task was centered around standard laboratory apparatus. 

j ■ * " ' 

The machine used (Lafayette Instrument Company Model 6302 B Multi-Choice 

Reaction Times) employed'^a circular light stimulus (Lafayette Stimulus ^) 

and a locally made dcor-be\l buzzer device housed in a s^al1 box. standard 

telegraph-key response device (Lafayette) allowed the subject to turn off 

either the light or the bdzter. Jhe reaction time sweep hand allovjed record- 

5f|g down to hundredths of a second. The child received all the visual trials 

° together and all the auditory trials, together. There were 5 practice trials 

dn^ 20 criterion trials for each sensory mode df presentation. The child 

saw ©nly the light box (a red light was used), the buzzer device and the ^ 
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back of the reaction tlm^ apparatus ^ x-ihile the* essaraiaer saw jj:he sweep -hand 
. • ' * . * ' ■ ■ . « 

^ dial aM. coatrols ^^jhea^the stimulus is.tumjad on. The task 'was introduced 

\to each ehil4 as follox-te: "°Ha.ve you ewr seen a ho^z like this before? Vll 

'. tcjll^you'ho^ it work-s, TJe.are going -'to do soiae races today* We* want -to see 

ho^^ fast you ^re. in this box I' have a*^ed light* , In this box 1 have a' . 

buGseg^ Boiso — sort»of like a doorbell. ^ And this big Box lets me turn 

either the light or bfizger on. - That black button lets ypu turn them of:^. 

. . r • " ' ^ • ' " ^ . 

. Let"© try each one." Two rehearsals of each stimulus^ were completed and 

then the five practice triiiils of the initial molality were presented. 

i^ie basif-- for the ^i^onsense ^ylitatils l:ask was the clas^icat"stu(ly by" 
Arfeher v(1960). He locked at all possible (2480) £rigrams of consonant- 
vowelr consonant (cvc) form in terms of meaningfulness. (Because of the 
young age levels of the subjects j it was decided to present only eye syl- 
lables rather than longer versions as in Locascio. & 2.eyj>* 1972. ) Prior* to 
ArchTsr"© ddfinitive listj^ there had only been the partial listings issued by 

Glase (1928) and by Krueger (1934). Archer determined meaningfulness by cal 

• * 

culating the percentage of hip sample (335 University of W^^onsin students 
enrolled in introductory ps^chology^ courses) xijho could answer affirmatively 
to one or mofe questions: "Is it a word? Does it 90uKld like a word? Does 
it remind me of a word? Can I u^e it in a"" sentence? (p. 2)." In the. pilot ^ 
atudy for 'the c.urxe,Q£.^s,ej3§ary jnaialiiy..^^^ 

from the medium high meaningfulness range (51% to 75%) and 10 from the very 
high range (7^^% to 100%). The items were selected by means of (3 standard 
randomization table (Rand, 1955). However ^ the pilot s'tudy showed that 
t^thesa levels of meaningfulness were far too easy for normal youngsters of 
this age (kindergarten and first grade). Also^^ 20 auditory and 20 visual, - 
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syllables %7ere simply too many from a time standpoint^ Thii^j ^ox both audi*- 
tory aad visual modes, twcT syllables each vere selected randoml}r from the 
'five, lo\;-meaningfulness ranges: 1% to lOX, 11% to 20%, 21% to 3Wo, 31% 
, to 40%5 and 41% to 50%. The auditory syllables were different from the 
visual syllables to avoid practice effects. 

The nonsense syllables in visual format were presented on l%-by-3-i'nch 
oak tag cards. Only one x-jord was on each card. The letters were printed 
with a blaek felt marker pen. Each of the three letters. in a word was about 
7/8 inch high and 1/2 inch TTide. The response format was multiple choice, 
—wl^ ^ stimulus card and three option cards. The stimulus card had only the 
>word on^tj while the three option cards had a small number printed in the 
top right corner ("1/' "2/' or iJ3^. Three seti^ of such cards xjere used as 
examples 5 while ten sets^ecame the criterion tasks. In each set of cards ^ 
the child merely had to tell the examiner the correct number of card that 
\$as identical to the stimulus. ^ 

Each set of four cards were shown sequentially rather than simultaneous- 
ly ^ XTi^h each^ card being turned face doxAm after being presented. -The audi- 
tory version x-jas si^lar in*response format except that ekch stimulus and 
th$ three options were read aloud to the child. *Anj^uditory set Xi7^uld sound 
as follows : "deck (the stimulus was actually DEK)* (pause) . No. 1, da^ck. 
""No. 2p daxric. No. 3, deck." All the visual tasks were presented as a group 
and MkexTise xjith the auditory tasks. The instructions preceding either of 
the tx70 groups were: '^ow I xdLH (shoxy^ say)' a x^ord to you. Then I xd.ll 
(shoxTj) say) three mote x-zords, each one vTith a number on it. (Look at. Listen 
I to) all three ^yords carefully. Tell me the number of the x-7ord I (showed 
to you. Here's the (firsts seconds third) ^example." 

0 
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The closure^ and recepition tests- under both modaHties uere taken verba- 
tim from the Illinois Test of Psycholinguistic Abilities (ITPA Revised edition: 
Kirk, McCarthy, & Kirkp 1968). These tests were given in accord with tSie ITPA 
manual. ' ^ . ' ' 

The comprehension stories i-jere based uj^on the Peabody Mngauge Develop- 
ment' Kit (Dunn 6r Smith, 1965; Diinn & Smith, 1966). Fifom LeVel 1, two "Story 
eards" uere used without- modification (Story Card i: Family Scene - The 
Arrival of the New Baby, and Story Card 2: Street Scene - The Case of the 
Broken VJindot^j). ^From Level 2, two "I ijonder" Cards were used as prepared by 
the publisher (I Wonder Card-W-1:. The. Pet Store Escaping Animals, and I 
Wonder Card W-2: The Street Huckster - The Runaway Vegetable Truck). For 
each of 1:he four pictures, a script was written to reflect a logical seqjuence ' 
of action that the^ picture would suggest. Every attempt was made to ensure 
that as many details as possible of descriptive nature and action type present 
in the pictures were ^Iso. embodied in the_5cript. Each of the four scripts 
w4s then taped onto one side of a cassette by the same male who was experienced 



in|story telling. Thus, for story comprehension, a parallel body of content 
existed for auditory and visual modes. For. each story theme (^diich was avail- 
able in either mode), two sets of .questions were devised: ^ one dealt with items 
common to both modes of presentation, while the second dealt xd.^h items speci- 
fic to the modality of presentation. In terms o|: numbers of general (G), 
auditory specific (A), and visual specific (V) ijuestions, this* task involved 
the following:' Family Scene (G«7, A=3, V=3), Broken Window (0=8,^ A=3, V=»3), 
Pet Store (G«6, A=6., ,V=4),- and Runat^^y Truck <G=8, A=5, V=3y: If the auditory 
presentation came first, the child was told: "Do you know what this machine 
is? (pause for answer.) It' is a tape recorder x^hich can play back music or 

' ■ ^ IG 
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QtoKieo just like a record player* I have put some stories on. the machine - 

and I ^7ould like you to listen to tht^m. You will have to listen very care- 
's * ^ ^ r ' 

fullyp because at the enH of the story I am going to ask you some questions » 
ahov^ ^fh&t you heard. Are you ready? GodTd/ Let's begin," ' If j> on the other 
ha(\f^the visual presentation came first, the child was told: "I have some 
pictures for you''to look at. Each picture tells you a story. I i-TSy® you to 
Idok at the picture very carefully because x^hen you have finishedj I am 
going to ask you some questions about -^-That you saw. Are you ready? Good. . 
Let'^s begiJJi." (See Appendix A for questions used in 3tudy.) 

The teacher rating scales were devised specially for purposes of this 
study to reflect specific differences in sensory modality ^nctioning. A 
four-point differential scale was used in each of 16 items p 8 of xi)hich ^jere 
aimed at auditory proc(^3ing and 8 of which were aimed 'at visual processing. 
Four of the 16 items were worded negatively so that a "high" rating of 4 
("exhibits this behavior most of the time") actually indicated a low level of 
proficiencyp while the opposite was true for a "lox7" rating of 1 ("Does not 
exhibit this behavior"). (See Appendix B for teacher rating ScalSs..) 

P'ilot Study ; In fallj 1973p two of the three examiners tested a few 
children of the same age levels as were involved in the final study • The 
purpose was to evaluate the feasibility and appropriateness of the several 
tests used in the final battery. As a result of this pilot study , certain 
portions of the testing were deleted and other portions x^ere modified to ^ 
varying degrees. 

Subjects ; The sample consisted of 64 kindergarten children and 64 first* 
grade children. The Children came from wo buildings v/ithin a large, subur- 
ban school district in the Greater Philadelphia Area. The children were all 

• ■ ' '17 
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of normal Intellig^ence and possessed no noticeable difficulties in. sensory 
pffocess'ing. Both blacks and whites iJere represented iti the sample, and the 
majority xjere 'from ndddle-class family st^rtidtures. 

Unused classrooms or storagQ*%rea0 were provided' by the school district ^ 
t'jhicV"ndnimized as much ^ as possible the usual interruptions of the claersroom 
day. The ma^jority of pubjedts wer<6 test^ed in February and tlascch, 1974^ lAth • 
a few in April. ^ ; ' . - 

Design: There x;ere 7 basic types of tests p each of i^ich cpuldybe given 
in either audijtory or visual fashion. If one wanted to balance order effects. . 
both in terms of which basic type of test comes next as well as which modality 
comes first p there ^^^ould be a huge number of Combinations ("treatments") to 
which subjects wouldl have to be assigned randomly. The situation of treat- 
ment (or test) Combinations becomes even mo^e complex when one -considers the. 
posaiJjilities within the area of comprehension stories. There were 4 basicX. 
themes J each of which could be presented in feither auditory or visual fashion. 
It was intended that each child receive each theme^ but to avoid thematic 
contents each story could be presented in only one modality. To minimize 
certain contamination effects associated ^jith sequential order (e.g., ftitigue), 

9 

a modality sequence of AWA or VAAV was randomly assigned to each child. . In 
turnp the 4 story themes were. randomly distributed throughout either of these 
modality sequences. Every possible combinatioij of modality sequence and story 
assignment x-jithin that sequence, was represented in the study once at each 
grade level-. However p because of the huge number of possibilities of order 
effects represented in all the above considerations p some arbitrary starting 
points had to be selected to reduce the design to manageable proportions. 

One decision that was required \.'jas that certain types of tests would be 

8' 
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giveia by certain esmminerSo "Hie same e::aiainers ^-lould almys give the same 
test types to all children. Whatever tepts were assigned to an ejcamlneX 
wouM a|,wayS be given to each child in the same order o ; 

^vee eS;atrtlrier8 x-3lioV<s2'e uell-ebcperi&nt^d'lti individual test admlniS". 
.traiiion "gave the'Jiattery the eubjectd. I Examiner A administered reacti6n . 

. time ^ nonsense syllabled p^pnd digit span (in that' order). E^^amirier B y 

• ' . ' ^ ° ■ ■ / ' ' ' - 

ajdraiuisteriS'fl the ITPA closuz^ oubtests and ITPA reception subtests (in that 

otder). Examiner C administered the comprehension stories/ Each escaminer 

required approscimately 20 to 30 minutes so that somewhat more than an hour 

of to^al fcesfcytimcs ms.escpended for each child. In effect j a tot^l of about 

160^oui:s of Midividual test administration time ms escpc^nded in this project 

To 'gain "maximum efficiency from this three examiners ^ they tested children 

c 

Simultaneously; thus^, a given examinj^r wuld not almys be first, second, or 

third for a giv^n child* , 
»■ / „ * 

Within each subtest of test tjrpes assigned permanently to* an examiner, 

^ ■ ... ■ 

the main design consideration ms vjhether or not the auditory mode ms pre" 

• « . At 

sented first^for any given test type. This decision ms made randomly 
(Randj 1955) for each of the 7 tests; Wich generated 64 combinations for 

each grade level. These 64 possibilities ("treatments") were randomly 

o 

assigned to the 64 children available at each grade level. 
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AMLYSES ; QVERVIEU • > > ■ 

Four ©e^les of analyQas Here undertaken/ The ffest oerleo contain sfmply 
descriptj^ive statisties .on all varialileGr, Correlation tables are presented 
QOparateiy for e^ich grade • . ' . 0 

^ ^e second 'serieo of analyseo inade use of stan^rd scores qo that cro8s« 
igodal 'SbrapariQons coald be Giade in an ipsatiye sensQ. | Houeverj direct .com- 
iparisons betueen auditory and visual scores could not be undertaken ijith stan- 
dard scores because the averages wouldj of coursep be sero* ThuSj discrepancy 
scores uere computed and Inserted into factorial designs. These discrepancy 
ocor©^ allouadr^^ the testing of several effects other than the direct visual- 

■ I 

versus-auditojry comparison. The standard scores were also calculated because 
of th^ir precision in performing certain descriptive analyses in Series Three 
of this paper. 

The third series of analyses were an outgrox-Tth of the standard scores. 
Patterns of various modality profiles were calculated in terms of frequencies 
of occurrence for (i^e many subtests in the study. 

The final se^^ies of analyses de'alt ^dLth percentage correct scores on the 
auditory and visual components on each of the several criteria. In contrafat 
to the second series of analyses using standard scores, the percentage right 
scores allowed direct ai^^^y-visual comparisons. 



20 



SEMSORY KODALITIES • - 

B ' ANALYSES ; SERIES ONE 

Pes t qn ; Descriptive statlstJds In terms of means and standard devia- 
tlons VJ^re calculated by the BMDXS^ progi^am (Dixon, 1970b), which also ^ 
yielded all possible correlations. Ravi scores ^ye re used for this purposeo 

Results ? T^ble 1 contains aiVthe varlabl es studied 5n the present In- 

vestlgatlpn. Table 2 provides the teslc descriptive statistics for these 

o 

variables in kindergarten^ ivhlle Tabje 3 does the same for first grade. 

Of Interest to the voiidlty of the various sensory modality measures 
Is the Intercorrelation results given, in Table k (kindergarten) and in T-able 
5 (first grade). By examining hypothesized patterns of results in these 
matrices in the sense of the Campbel 1-Fiske convergent-discriminant model • 
(Campbell & Fiske, ^959), one can assess validity, 'Jn relation to the ITPA, 
Progerp Cross, and Burger (^973) have suggested v^hat might be inferred from 
such matrices in ^e Campbel 1-Fiske sense. Dsiuban and Shir key (1973^) and 
Shepard and Glass (1973) have i 1 lustrated siml lar schemes of appl i cation. 

Tables 2 and 3 demonstrate descriptively that auditory reaction ,t'tm3 
(Variables 7 to 26) was faster than visual reaction time (Variables 32 to 51)* 
Similar auditory superiority is demonstcfated in Tables 2 and 3 on digit span, 
nonsense syllables, and ITPA Reception. The other descriptiV(^ statist Ics. in 
Tables 2 and 3 are self-explanatory and will not be gone into here. 

Tables k and 5 present the intercorrelation results for kindergarten and 
•first gradep respectively. For ths general sample size of 62 in kindergarten, 
an £ of .25 Is significant in a two-tailed sense at the .05 level.. (Tv;o children 
had to be omitted at the kindergarten level because of unusable data.) The same 
situation is true for the general sample' size of Sk in first grade. Sex does 
not appear to be correlated with any other Variables to any meaningful extent. 
Generally speaking, the criterion trials for auditory and visual reaction time 
are Jntercorrelated at least to iTtoderate degrees. 

2i 



both kLndexQaxtBU and ffeofe, gr^Qj, the auditoisy digit spaa crlfie^ioEi 

vao qignlfleaiaely eorrelated \^th fo^-ye^ wriablea t^haa the \7laual digit 

• I 

opaia* erites'loa. kloo^ reaction tina mo not QfBtemhzi^ally eoi^^islated Mth 
digit oppao' lEi partleislai^i, in kindeffgarteao aisd£t©i?y <dllglt Qpan 1q slgaifl- - 
(gaiatly cors'Glated ^-Tlth, vlGnjial" digit opauo viona\ uomeme ^oyllableq crlte:[rlciEi5 
X7loisajr otorleo esiterlosa (nGgatlvely)p WLT IfetcMiagp asad "MT Alphabcst, In 
ilsot ©cadQjj ajudltt^iry digit opan uao correlated ^^Ith viQtsal digit opata eri« 
tGriosii, aonQeasG oyllable ordGr effect ^ aad ITPA Cloouij?© order effe.ct. (The 
©r<iG^ effect correlationo^dl® Eot Geeia t© posQeos any practical imiterpratatioia.) 
lEi'ItiEderga^tGEij, the uiG^al digit spaa criterion mo . correlated t^Tith auditory 
MiaoeaGe oyllableo practiCGj, audit0ry iitioaoeBse 0yllablGD critGrlojaj, visual 
©©sSoeiaoe oyllables p'^acticGj, ^i7isual aoiaQeKioe ayllablea criteriosaj, MRT X*7ord 
Meaiaiiagj, MT tlatchigagj, ms Alphabet ^ asid mS Total, In first grade ^ viaual 
digit Spain criterion ms correlated v?lth the same four nonsense Qyllable 
oeoreOj, visual ITPA 'Closure practice^ auditory atorlea criterion^ auditory 
teacher ratings visual teacher ratings and all SAT subtests. 

Auditory and vioual nonsenQo syllables ^:-7GrG significantly coifrelated ^th 
each other m ^ell as oeveral other variables in both kindergart^ and first 
grade; the nuEsber of otKer variables Mth vjhlch these tw nonsense syllable 
variables are correlated increases as one goes from kindergarten t© firs?; 
grade o In particular 0 auditory nonsense syllables in kindergarteB 8igni« . 
flcantly correlated t-7ith visual nonsense syllables practicep visual nonsense " 
syllables criterion^ visual ITPA reception criterion audifeory stories cri^ 
terion-o visual teacher ratlago MT I,isteniinigo MRT tlatchlngp and lUT Total. 
HotJeverj, in klndergai^ten (as in contrast to first grade) 1, there' twa a nuiaber 
6i variables t-rf.th*'Y-:hich visual nonsense syllables uere significantly correlated 
that \:-7ere not correlated ^th auditory., nonsense syllables eveist though audi°. 
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t^y OE^ vioml posiDGMG oj^lLlableD' eSuGBoalwo ^7e^G tuighly eoroalafied* Spe©£«' 
Sicallyp ±n gi^oS .g^adOj,' ^loml MBoeaoa oyllablGO c^ifios^ioini mo .Qi^iflcantly 
©m^Qlatod tcdelhi TS^k QloomsQ o^do^ efSoe^rl&dlitosry ecaaoheiir ^aeiiagj, viQnaal 
fiGQeliias' rafei^agj, iAS 'St^a^aph naming B&S Vomhulai^yQ BAt Woi?4 Study SkillO;^ 
arf SAS To^alo all abo^G mi^oXo.t'Lo'm ^Q^q p^oitiVG to mm^or^ lib 

oK»M bG 'aot^Gd fihafe vi'o^l , laoKiQeiqisG oyiEafeXGD- ©srl^G^^i^' "mn aioo negafii^u^elLy 
©©iJSGlafeGd ^:7iS& EiDDt^ of ebG 5?QQefe£©m S£ee3 esiaXo d£ both a\uidi£&©^y ^ioual ^ 

t^yfGOo IJihlGi ©BG ^UOTiG ^@ £a.5?0£ gradGj) E3Siiy HEltJS^G VOriQblGQ GmSGI? t^hG pl©t^iU5?Go 

a(d)wai3isG 0yllablao e^itG^ite^ a^dil^ory ISF^rSfeD^d' ci^lJ^Gt^l^^i^ ISfA 
©l@Q^rG prael^ieGp visual ^CTA ,ci<s>Qi3ii?G e^ieG^imj,. au^lto^y ITSlA. 3?Gcopti©ta e:i?iL^ 
l&Wioao ^iDual I2M recepti^a c^ifeGKieisij) dElsEfipry ot^@Kieo c^lfiG:?!®^^, vlotjial 
Qt®s£GO G^i£G2rloaj> auditoi?y teaches: ratiagj, Visual teache:^ raSiBg/^tSS Wosrd 
MGantog, UotGniagc mS Hatehingp MS Alptebetj) aad E« llTObarOo Ib fi:?Qfe 
g5ra<SGj> ^icmal bobsgmg oyllablGQ e^itGi?i®a mo- sigaifieasi|ly co5?related 
a pooitl'iFe sgxisg t-Tith auditoi?y ITPA cIoqu^g e^lte^lOBj vlMal.l^JPA closure" 
]p^i?a©e£eep visual ITPA closure criterioao auditory ITEA :?eceptiosi critericRo. 

is 

Qtsiieo^y Bfiories cri'Eerions visual storliss qsififeiEloBi, aiadlfibry teae^ies sa£iia§, 
viowal fieaehes rating p SAt Ited Meaniaga SAT Paragraph Meaning ^ SAT Vocabulary s 
SAT Hoffd Study Skills and SAT Total. In additions, at tbe fisst-gead© level „ 
botfe auditory axid visual aopo^^ase syllables mre sigs^ificantly correlated la 
a laegatiVG aeirfoe Mth aiost reactiosa tlina -tibials. • 

SJGKtj, one tu^M to the sltuatioa iKavclving the* vat^iableo of audlto^^y aM 
visual XSPA closure 0 In Itladerga^ftesio auditor/ I^FA closure criterion 
olgnif leant ly correlated in a positive aense t-^ith auditory teacher ratingo 
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tag Meaiaiiag, IW. %mb&^G>x,'^mA I-S1S2 Toeal. Also m Iciadergastetts , vlaual 

■lyioml SSFA GQ©Gp«a,OT esieeStoEo. "!7iaisal fecaaeher ^ratitag,, -Wasd l-Ii^aning, VM^ 
E-^it^eMiiii^ft t&S tlipfeGsOo "o®4..IfS2^S<ai12oI. ^ l-IfeG® one %\xm^ gi^o.fi gsadG, he aeeo 

oqaoQ tJlela <ylotyia1l 1S?A cIo'qpso psacfiicej '57lD(!3al ITPA seeeplgioa csieario^s 

. ^iotiEQa eeaeliia^ ^rot^tei^j, SA| Measiiagp SAS Para©?a^|ji MaaBiSLtj, %m Vocabulary a 
SAf t-te£jj^% SMUdp md-SAf Aloo^ iB fi^ot^ ISPA elo0tiJi3^0 

. ■ ■ ' r 

^?eeQg)£i©a <sii?i^erfoa:> '^Tioii^ai EtA 5?aeepUoa ei^itcsfio^^ m€itory btorios e:?i« .^ 

"-. . " ^ ' ■ ' \ 

eGi^I^Bp \7ioual ofe(Si5^iGG (^^i^erlo^jj '\7*iGisal ^eaekar r^tiBgo SAT tJord Mdaning, SAf , 

^ ?@eabiuilaryi> an^ S<^Sal« ; "^^ ^ . 

ae ^a^lableo audl&p^j^, ajad, ^iswial IOTA sreceptiosii, preoant a diSfeiseinit 
eypQ @f pae^Gsn' eta la efe© >ffG^iouo' caO(^Oo Xa kindargastisns auditoeylTPA . 

• EGceptlto ©Eiee2i0ia mo Di|^l£icaa£ly correlated in a positive sense only ^-Tieb 
"iyiauol HPA sreeeption cs%Z^x%m* Sisaila^ly in kindesga:i:eeni, visual IWA ire= 
©Gptloa- cEifiarioifi ms signifieaiisly correlated in a positive sense only ^-yitU 
ikl? AlftobGt. Sn^fiijse grades aoSitory ITPA reception criterion me signifi- . 

. .(saatly ©®rri3latQd la a ip®gltil7e o'ense t^itSu visual ISPA ssceptidn sriteriono 

t?attog'r, \7iottal aaaefeer 'ratingp BAT Hord Heanins^ SAS Para§Eapiii &aning» SA^ 
'?®,eabwSarys and SAf fotal. is first grade, viswal IfPA reeei^tion criterion 

* vjao Digaifisaae^ly <£:®r5felat|d^a' a positive iense Mth auditory otpries g^ri.°\ ■ 
terion. visual ©tories criterion, SAT Paragraph Meaning. 'SAT Vocabulary, SAS • 
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Uord Study Skills/^ and SAT Total, 

In kindergarten p auditory storiea criterion ms significantly correlated 
ia a positive aense x/ith liRT Itotching, MT Copying, and.MT Total, However, 
im kindergarten visual stories criterion xms not significantly correlated vjith 
QBiything, In first grade, auditory stories Qriterion ms significantly cor- 
related in a positive sense ^th visual otorieo criterion, auditory teach(&r 

^ >r 

rating, visual teacher ratlng.,LsAT Word Meaning, SAT Paragraph Cleaning, SAT 
Vocabulary, SAT Word Study Skills, and SAT Total. In first grade^ vS[iual\ 
^QtorieD ^criterion ms significantly correlated in a positive sense only vjith 
SAS Word Meaning. Thus, in both kindergarten and first grade 5 visual stories 
criterion io a very peculiar type of variable in that it functions on-lto 
t-7ith virtually ino relatioi^ship to any otiber variables, even of a similar visual 
nature. ^ „ * 

. The final set of variables considered in the first series of analyses con- 
cerns the auditory and visual teacher ratings. In kindergarten ^ auditory 
teacher rating ms significantly correlated in a positive sense VTith visual 
teacher rating, MKT tJord tfeaning, MKT ^fetching, MRT Alphabet, MRT lumbers. 



(gopying, and MRT Total. In kinder gart^en, visual teacher rating ms signi- 
ficantly correlated in a positive sense ^th MRT Word Meaning, MRT Matching, 
MRT Number^, MT Copying, and MRT Total. In firsj: grade, auditory teecher 
rating was significantly correlated in a positive sense trlth visual teacher 
rating, SAT Word Meaning, SAT Paragraph Meatiing, SAT Vocabulary, SAT Word Study 
Skills, and SAT Total. In first grade, vi^sual teacher rating ms significantly 
correlated in a positive sense ^trilth SAT Word Meaning, SAT Paragraph Meaning, 
SAT Vocabulary, SAT Word Study Skills, and SAT Totalo 
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AKALYSES ; SERIES TWO 
BQQiRht t^he QCtualt aiaalytical designs ^ -QfiaE^Q^d £ 6co:reo geiBiG« 

5?aeQ(a o©paratei/^ £o3? each ©tfdalley verbioa for each oi the 7 typeo of teotQ; 
Gtmclii otsakdai^dlsed ocoreo allotted legitisaate crosp--iEodal comparioonOj, i-jhfSh ugsg 
of pslEasy intereDt in thio D^dy. The input fo^ aKny of^ the analyseQ the 
dloe^Gipancy beSueemi the sepas^ata otandard ocores fos* the auditory and visual 
preoeiatationQ of oiay given oubtest, I^ctorial univariate analyoeD of variance 
^orG^thQ prlEiiary vehicle of aiaalyoia. One factor that mo built iato all the ' 
ainjalyoQO "aao ead-of«year achiaveinent level. In April and l4ayo 1974i, the Metro« 
palitaa aeadineoo Test (l-iRT) tod given to all curreKit kindergarten children^ . 
tjhilG the Stanford Achiavemesit Teot (SAT) tTao .given to all f£rst«grade children., 



ProB the MTo the .regular total score ms used for rank^orderlng purposes (i.e. 



the 



Qusa of ^ord sEsaningo lioteningo laatchingo alphabet j, ELumberSp and copying). 



Froa the SATj, a total had to be generated ^rom the available 4 scores (uord ^ 
readings paragraph meaningp" vocabulary j, . and t^ord study okills). Hoi-raver^ *5 
cases had gdssing uord study sld.lls data and the Mean for all other first ^ 
graders on thoS^^btest ms used for those 5 children. The children. t-7ere then 
ordered by total achievement scores separately .t^Jithin each grade. The cbntininw 
foE^ each grade level rns then sliced into thirds (highp HEediumj> and. lo^). 
Because the teo- grades used, different achievement tests ^ the factor ."of achieve- 
ment levelo' mo taken os nested under grade levels. 

In all analyses D the factors of grade 0C or 1) and order (auditqry .first 
or visual first) were. treated as flsced effects j, ^-ihlle the factor of achl(§vement 
nested ^-Tlthin grade t-?as treated as a randoa effect. fhuSj, the^deslgna t^ere of 
al52Gd«Gf ^eet natureo ""leeause of this sltuationj, the appropriate er^cfe terms 
for certain .effects .ifeve a greatly dlsalnishe^S number olfv>.degree©, o^^f freedom than 
.^:-.j2)uld be the case in a pure* 4i2sed«e$'f eets des-ign. In; effect ^ a miked =*ef feet s 
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design will yield somewhat more conservative resulto than t?ha£ truly should be 

f 

the case. Accordingly, tjherever there ms a strong tendency to^rd statistical 
significance 5 -the results tjere cauti^^ly discussed as though they uere signi- 
ficant. Be£oz^e th^' analyses were carried out, ttJO kindergarten children had 
to be omitted because of missing data. All 64 girst-grade children had com- 
plete data. ' . 

TtJo different specific designs uere used in this study. For reaction 
timej, a^repeated measures analysis of variance xd.th four' factors ms used. * 
The factors ^ere grade p order trials p and achievement nested id.thin grade. 
The B11D08V program from the UCLA Biomedical series (DixoUp 1970a, pp. 586-600) 
vjer^ used. ,To oieet the requirement of an equal-cell«frequencys orthogonal 
design, Ss uere randomly deleted from each nonrepeated-factor cell until 8^8 
uere present for all 20 trials. lliuSp there xjere 96 S^q in this analysis. Be- 
cause the error terms were/tn>^-€Jij^mys^ orthogonal to the effects being tested, 
quasi-mean squares uere deMsed xjherever necessary (Winerp 1962, pp. 199"202). 
In particular p the folloxjlng effects required computation of quasi-mean squares: 
the main* effect of grade was tested by the combination of achievement plus grade 
by-trials minus achievement"by"trial8; the main effect of order ms tested by 
^'the combination* pf order-by-achievement plus order-by-trlals ; the main effect 
of achieV^ajie^it, was t:e3ted by the •combl^itaMon of achievement -by-trials plus 
^Qii[^*jecjj3''%Ln^Q subjects-by-trials; the interacfci:<m of grade -by -drder Has- tested 
by {:he combination of otfdei?-by-achlevement plus* ^^de-Dy<^M:der-by-trlals minus 
order-6y-achievement-by-trlals; the interaction of order -b/-achi|.everaeiit ^as 

tested by the coqbinatSbn of subjects plus order-by-achievement -by-trials rainua ^ 

/ • ' ■ '-^ 

subjects by trials. Thjp other effect^ in the design ^^ere. tested by readily 
available, orthogonal errot t^arms: tarials tested with achievement -by -trials ; 
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ie-by-'tirials with"achievesnen£-by-£rials'5 order -by -trials trith order-by- 
acMeveiE2iii£-by-£rial0; achiavemesit-by-Srials tTith subjects -by -trials; grade- 
by-o^des* -by-trial© ulth ^rder-by-achievemailt-by-tsials; and order -by -achieve- 
ment -'by^trlals ^'Tittur 8ubj^ycts "by-trials. 

For the other "^6 tests in this study , three^fac^r- analyses of variance 
t^ere ruMo The program ms BM)X64 (Dixon, 1970b, pp. 34-50). The factors 



0ere grade p achievement slested Mthin grade. Because the program 




allocs mequal nusabers,, all 125 Ss were included. Ho^i-yWerj, because the pro'= 
gram mewnes^ fixed effects , the P ratios had to be adj^s^d by using thna^ 



err^i^jterma for the 'laised-'ef fept^^design specifications. In particular j 
the grade ®ain effect ms tested ^-Tith the error term^ of achievement Mthin 
gradep the order miin effect by the order -by ^achievement interaction, the 
Achievement Esain effect by the regular ^-jithin-groups ^tepa, the grade^byorder 
interaction . by the order«»by«achievement interaction, and the order-by^achieye-* 
^aesit interaction by the regular \^7ithin"groups term. The ^grade-byachievement 



interaction coul4:)not be tested in this type of design. 

Reaction Time ; The overall analysis of variance is presented -in Table 6. 

The .only significance found among t^:-?© interactions. The grade-bytrial 

interaction preS'ented in Figure 1 sho\:;ys the general nature of a develof^e^al , 

difference. The sco^res plotted there are actually the discrepancy in standard 

pdorfea^ ^ td.th the visiial mode subtracted, from the auditory mode. TfiuSp ^-ye see ; 

the relatively- immature kindergarten children sho^:'jlng little difference in V 

J 

ty^ea of niodality ftianctioning in the early trials (lo\:-7 discrepancy (uoores) 
btat oh©Ms^l& increasingly large disc^'i^^cies in fav.or of the visual mode of ^ 
preS(^ntation (large, negative discrepan^cies). On the other handp the first-grade 
children have-*'lot^'p negative discrepancy scores ^ich indicates that little 
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pKeiQKoncQ fois eit&feQ:? sensory ©odallty e2d.Q^Si> albeit a slight preference 
'"In faws ®S the ^ipuiiai Mode is present, f 

^•Sbat ^(Q) theQQ reoulB sEsan? Reaction tisse is basically unlearned; it 
±k a "relatlxj^ely prlsaiti'^e tasko It Hould appear that for a 1oX'J« level' task such 
ao reaction timej tiha phyaiolo^ inwXved tn the process of vision allot^s a 

t-r. 

quleker "^reapoBSe tO'be mside them ^th audition, Houeverj) after heavy eitposure 
to o©h©o3l Qs^erieiaeQ (this iSj, by niid-firat grade) j, cosipensartion In favor of 
ats'dit©ry okills apparently occurs to yield negligible differences in function^ 
togo H0^':avero it 5?(Sain© t0^ eonHspare this lounlsvel " taslt ^-Tith more sophistic 
eafeed t&uMght and p^ehoaiotor tasks o 

ShG <3rder°by°a(glhievesiient interaction (Figure 2) pose^J a special problem 
±n Interpretation r aehievenHnant is nestsed^^this^ grade o ^Jhenever a factor of 
an Interaetlon is aested ^:-7ithin another factor p the concept of interaction 
lbec(^2ae8 different than in the classical case. In particular^ since 
D' achievQSiiQnt' Is nested Mthin grade j> ^he results for the tt-70 grades taust be 
Interpreted separately rather than across grades as wuld be the usual situa« 



tion* In effect J, one Must consider the possibilities of tm sub^interactlons o 
ShtuiSj> uhen one considers the t^ kindergarten lines j, he sees a very ftrong 
interaction. In particular i> there is very little discrepancy bet^-jeen modality 
presentation© ^hen. the visual Biode is presented first i,-;al^hough there is a 
slight edge in favor of the visual' mode* Ho^7everp/|there is a 8<^p^rate inter*- 
action that is even stronger ^^^^i one turns to tM Separate firsts-grade graphs o 
Y^Jhensthe visual trials ^ere presented first i> therJvWS in effect a negligible 
discrepancy betwen auditory and visual f unctioninga ' 

Monpense Svilab'les ; Table 7 presents the su^^ry analysis of variance 
•^tafele the lo\:^"level memory recall task of nonsense syllables <> Despite 
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fctfe 0£aii0tl<6al conservatism to hypothesis testisag that a KaiKed-ef facts de« 
oign Imposes on the error terras and. degrees of freedom^ ijtatistical oigiai" 
flcance mQ* achieved here for the taain effect of order (P^,Gl) and the - 
Interaction effect of grade- by- order (P ^.05). In terras of discrepancies 
between standard scores, the average for those children receiving th6 audi= 
tory tjiode fi^st x-jas -==,.585 x-^ile for those receiving the visual present^ - 
atl^^^irstp^ it ms -^•59. Thus, one might be tempted to generalise that 
depending . upon Xfhich mode ms presented' firsts the opposite siode is morp 
effective. (Another uay of expressing this ftndipg is that regardless" of 
the initial mode of presentation j, the second mode of presentation is more 
effective o) It appears that there might be a general practice or rehearsal 
effect at operation. HoyjeveTj, this general finding must 'be qualified by 
the specific nature of the interactiono 

the interaction of grade-by-order is given in Figure 3g The interaction 
tends- to bear out the direJ^ion of the gene^^ main. effect. Tor kindergarten ^ 
the main^^ffect definitely holds true, but its strength is sometjhat mitigated 
in first grade. Specifically^ ^hilG' the visual presentatioi^ ^:^7as definitely 
be£fcar I'jhen the auditosy mode was used first;, the visual presentation of the 
tasit also was better M-Jhen it came first itself. 

Clostige ; A significant main effect for grade (P<C«10) ^"^^^ found as 
shorn ^ in "Table 8. (The significani.ce5 again, would even have been greater 
had it not baea for the mixed design/) In terms of average discreg^nciea 
between standard scores, the auditofy mode was definitely better (A-V°. 35) 
.,than visual presentation., while iri first grade this, finding ia the opposite 
(A-V=-.34). This result is partially consistent ^-Jith the digit span grad^° 
by-order interaction as long as the visual mode was-used first. ^Thus, there 

/ 
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appears to b© qouq comceriouio of- e^ideiniCG tomrd a developmental difference 

preoent |.n the. early edojicQtioEiQl levelo of a child. 
. V - . - 

* )3:eceptioa: Table, 9 cosatains tlie^ainialysls of variance results. The 

oigEilflisant o^der«by«ach:i.eveEi:ant interaction is given in Figure 4. As 

* Gssplained earlier in connection ^Tith.the reaction time interaction of order- 
b^p" acKievement j> the nested nature of this interaction necessitates tx^o 
separate interpretations from the very same set of results: one for kinder « 
garten and ipne for first grade'. In kindergarten p for both low-achieving and 
Baediuca-achieving dhildrenj^ ^-Aatever oiodality uas presented first produced the 
highest level of functioning; hot-7everj, for high -achieving children^ Y-jhatever 
taodality ms presented, second ms most effective. In fir^t grade^ for lot-;- 
achieving children p ^-jhatever modality ms presented- first ms lEOSt effective; 
hot"7everp' for iae<§lium-*achieving childre^a the auditory snode ms most effective 
regardless of order j for high -achieving children^ fhere ms virtually no pre« 
ference. It is interesting to speculate that in the lower -achieving children 
(those presumably of loi-yer ability^ as a ^ole) they apparently profit little 
by having a prior opportunity (i^eo^ the initial presentation) to "psyche 
out" the mechanlsHi at work in the task at hand. On the other hand^ high- 
achieving children in kindergarten take into account everything they have 
seen in the first modality presented to' them and thus do better on their 

* second attempt (i.e.j> the other modality)^, ^-Aile in first grade such children 
have learned to«compensate sensorily and have con^arable task performances 
regardless of what was presented first. 

Stories ; Table 10 contains the overall results. Herep the min effect 
of achievement nested ^jithin grade was significant (P<^.10)^ and the intern- 
action of grade -by "order was also in effect significantp allo^-riLng for the 
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great degree of conservatism that a mixed-effects design produces. The main 
effect of achievement showed that for comprehension of taped stories or dra- 
matic pictures, the high achieving youngsters did far better when the modality 
was auditory, while the reverse v^as true for loiv- and medium-achieving children. 
However, this finding must be interpreted with caution In view of the Inter- 
action Involving grade. 

The grade-by-order Interaction Is^plotted In Figure 5. In icindergarten, 
there is no difference In order effects; the same degree of^ di screpancy occurs 
in favor of visual presentation. Hovjever, in first grade, while there was no 
discrepancy In modalities when th(^ auditory mode was first, the visual mode 
vjas most effective If presented first. 

Digit Span ; Table 11 presents the results for the dFglt span memory 
tests of auditory and visual type. Because of the mixed design, the degrees 
of freedom by default obscured any significance that might otherwise have been 
present. In terms of standard, absolute statistical criteria, there was no^ 
signififcance. of an/ main effects. However, ther^^ was a fairly strong trend 



twoard algnificance in the grade-by-order interaction; the situation is pre- 
sented in Figure 6. One cat^ee a classic interaction whereby there is a 
negligible discrepancy between visual and auditory modes if the auditory mode 
Is presented first, but that picture is quite different when the visual 
digit span task is presented first. In particular, those kindergarten chi en 
who received the visual task first did far better on the auditory task, V\fhile 
those first-grade children who received the visual task first did mu^ better 
on the visual mode itself. Thus, the^mere fact of presenting a visual task 
first brings out vividly a developmental difference in modality preferences,. 
One might conjecture that the Introduction of any material in the classroom 
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at these young ages should alyi/ays be enpialned and lllustfated verbally in 
detail and then carried out In whatever mode seems logically the most appro- 
prtate* Of course, this v:ouTd only be good common sense, anyway, and nothing 
stunning has been uncovered. 
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ANALYSES : SERIES THREE ^ 
Tables 12 through IS contain data on' ay th© basic modaHIty profiles 
that are possible in connection VJtth amount^ of deviation (either ± 1 SO or 
^ 2 SD). Standard 2 s^res were generated on all children in kindergarten 
and first grade 'as a resuH of the analyses a i steady performed in the second - 
seroes. Hti)iveverp it should be borne in mind that for each of the five 
iiBeasureSp the k scores v;e re generated for the combined grades. Thus> de- 
velopmental profiles associated V\fith grade necessarily affect mcidence 
rates. (Of the z scores had not been generated in this fashion, the crucial 
developmental patterns v:ould not have been directly visible and v^^uld have r 
been partially obscured by the separate calculations associated vjith each 
grade. Furthers kindergarten and first grade v^ere felt to be^^imilar enough 
both in point of tlijite and in developmental nature of the children involved 
that no gYeat damage would occur by combining the two grades.) liith these 
stipulations in mindp the reader can deduce several things from the tables. 

On all five tables^ one can see some .general trends. First, sex dif- 
ferences are not very noticeable. Second, the level of stringency associated 
with £ 2 SO yields virtually no information on modality profiles. Third, the 
most infrequently occurring profiles are those In which ^ strong modality 
is coupled vJith a weak modality. Fourt.K, there 5s a very strong deve'lopmen- 
tal pattern occurring- across kindergarten and first grade; single-modality , 
defici'ency profiles are the most frequently occurring type in kindergarten, 
t^-AM-e in^ first grade single-modality strength profiles occur most frequently* 
Fifth, for three of the five measures (OTPA Closure, Digit Spah^ and Non- 
sense Syllables), the single^modal ity strength patterns found in first grade 
are usually of the strong-vlsual/medioere-audi tory type. Si^th, i^rhen one 
looks at the single-modal tty' deficiency profiles that occur i„n kindergarten, 

•he sees there Is really no difference In incidence between visual and auditory 

' ' * ■■ • ' " y 
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Table 17 ^ntalns incidence rates for the jaoBt Important Biodallty pro"'^ 
files found in Tables 12 through 16. Herej> the percentages uere calculated 
t'?ithln rather than across grades to give the reader saore direct comparisons 



between grade levels , although it itiust be remeinbered that the original £ 
Gcores upon t-^hich this table is based uere calculated acrosa grades, Sev«- 
e:?al things are Apparent, Firsts one sees the sasae coherent pattern as in 
the f^irst five tables of this section'^in term^ of the shift fro® deficiencies 
in kindergarten to strengths in fl^rst grade. Clear ly^ this finding suggests that 
early screening and Jdentification of learning disabled children must pro« 
ceed very cautiously indeed o ' IJhat' may appear to be a deficiency ssiay be 
ffliothing iioze than a temporary developmental phenomenon. Second p there is 
a striking conoisten^cy of measurement results as one goes across the five 
naeasureso This finding has direct implications for tHe reduction of re- 
dundancy in selecting a basic screening battery. 
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1 . AMALYSES t SERIES FOUR ^ 

The analylseo dealing ^Tith standard scores ^-yere performed m one attempt 
to get at the ioQttse of unequal, aumbers of items in certain criteria ^-J^hen 



oae tjeiat fr©ra the auditory 'component to the visual component. Hot-yeverp the 
only my to avoid the sero«average parados: In the auditory-vereus^visual 
©OjEparlaon't-mG to> use the discrepancy score calculation^ ^-ihich allowed only 
an indirect reflection on the modality comparison by a careful e:caminatlon 
of th(S various interactions that arose© ^ For this reason^ another series 
of analyses Here performed by means of percentage sqoreso That ISp the 
niimber of correct points divided by the total' number of points possible 
became the method of data input on all criteria, xhis calculatidn removes 
any difficulties associated ^-rtth unequal numbers of items bett-jeen the audi- 
tory and visual components of any subtest and at the sarae^time avoids the 
sero-average parados: mentioned above „ thus permitting direct modality com« 
parisons. However „ it should be noted that the percentages had to be com- 
puted onl^ for the three out of seven criteria that had unequal number^ of ^ 
items across modality component^^j other^^se,, the raw scores were used. The 
follo^d.Qg measures used raw scores directly: nonsense syllables (10 points 
for each modality); digit span (7 points); stories (29 points for the general 
section); teacher ratings (8 points). Percentage scores were computed for 
the folloxTing critesria: reception (50 points for auditory and 40 points for 
visual); .closure (30 points for auditory and 50 points for visual)^ and 
stories^ specific questions (17 points for auditory and 13 points for visual) < 

Three different designs were used in this series of analypeSo The 
BMD08V program was used in all analyses. The first design included four 
factors:, molality (auditory versus visual); order of presentation (auditory 
first or visual first); grade level (kindergarten or first grade); and 

u 3G 
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Qehie^QJ^n^ (hlghj, me^lxm^ oi? lox-y). ThiQ first design was utjed for the 
ilva criteria oi digit opauj, Eonsenoe syllables ^ closure p recoptionp axid 
otorieOo Sihie OQCoad deoigB me used just for the eriterion of reaction 
feiE3 and oi©ply had the fifth^ factor of trials appended to the first de^- 
oigBo The third ,deoign mo uoed only for teacher ratings and. mo the same 
ao the first deoign e^scept for deleting order* In the designo grade ^ ceo« 
dalityo and order uere taken ao fi::ed effects p .t-yhile aehieveEiant and"'Oub« 
Jeefeo t-;3re considered ao rondoM ef fecto (^-Jith achievement neoted under 
grade). " « 

For the firot design^ the error ters^ used to teat each effect are 
gi\7eia .ao follo^o' ao the oeeond itesa of each pair: grade (6)j, A(G); ^ 
©rdes', (O)j, AO(G]>; aadality AM(G); achievement (A(G))s S(GA0)5 GOp 

A0(©); miG)l C2io AOM(G); AO(G)p S(GAO)j AI4(G)p SM(GAO); mi, AOM(G); 
and AOI-I(G):, SM(a40).' It should be noted that S^(GAO) and SM(GAO)i, both of 
^:-jhieh deal tJith SBbjectOp do not have appropriate error tereas available to 
them. , *" ' 

For the second desigUj one had the following pa£tera of essos terms 
ithe fifth factor of trials is demoted by T): Gj A(G)4€T=AT(G) ; 0, €m- 
AO(G)°AOr(G); M„ tS?^4(G)°Al-if(G); T„ AT(G); A(G)„ AT(G)-{«(GAO)'°ST(GAO) ; 
GOp A0(G)-M30T-A0T(G); GM„ AM(G)+GM-Al-ffi(G) ; 0M„ 01ffl-haOM(G)°AOI-if (G) V GT, 
AT(CG); Of„ AOT(G); I-ffi^ Am:(G): AO(G)„. S(GAO)-{AOT(G)''Sf (GAO); A!J-2(G)s AMT(GH 
SM(GAO)°SI-fr(GAO); A^(G)„ ST(GAO); GOM„ AOM(G)-H50m?-A(m-a(G) ; GOT„ AOT(G); 
GI-a„ AI-ffi(G); A01®(G); S(GAO); SpCGAO); AOM(G)„ SM(Gft.OHAOm?(G)=SMr(GAO) ; 

AOT(G)„ ST(GAO); Ai'EE(G)„ Sl€r(GA0)5 G01^„ AOI-iT(G); SM(GAO), SI-ZT (GAO.) ; and 
AOtS(G)i, SMI(GAO). Hereo the tuo terms ST(GAO) and SHf(GAO) do no«2 have 
appropriate error terms available o ' * • 
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" g©3? fefeCi t^Mirdl desigisip filhiG esM^ £g^bo t-;a:?a tisc^a^ Qs £©15L©x-7o": ©^^ A(G)s 

fii©Bo)# Osie oGGd ^ba^ ^liio ©sily oigiaiSi^ainit^ effGet^ toit^Mo OEt^i^Q aBslyoio 
V7ao Mne e0B£:^0l faefioi of g2?adla lewlo to ]pi^l(3mla^p\ £l^?ofi §i?ade eMId^Gsa 
aiao^'ja^Gdl ho:^g qiyiGofiioBO ©©reGc^ly (21ol5) than tha [^lsiiG^ga^^<^"eHild^ea 



Sable 19 ©©Eitoino fitoe'ore^^ias^ MO?A i^eoiyilto f®:? the ©3?it&G^2.oa of 

fioasife effecSo t-7GSG ©btsaiae^ ^©:? g^adej, iE0dallt^yj>- asid AOii(G)o JPtes^ gsade 
ptispilo pe^fomad at^ a Gigaifieaim^ly higher l^al (S6o70% eoMpa^Gacy) ^luasa 
ktodes^gai^l^ea cMM^eia (50o21% co5EipGeeHKcy)o la gesie^alp ^fee auditory pGi?*- 
f©:ffE2^ce t-yao eigsifil^^antly bG^^e^? (61.76% sana^G^^yJ than -the, ^iotuial perfor" 
lEasieG' (55ol5% mas^qiryjo The ia^ei^acSioa asEong aehlG^esEGia^ Ig^gIj, o^deSj^ 
liii^c^Q io ijuifiG co^B^llcated ^© lia^e^p"^e^ bGeauQG ©f the. £aet that adhlmemmt 
la'^el is laeoted t-7itlhlB gseadGo Flgai^G 7 cos^Sslias the a^dito^y pe^fomaxices 
Blthiia kiiaderga^tenp "dhtle I?lgi2^e 8 eoatalBQ the a^dit©^y pesfoCTiasiees t-7ithiB 
flsot. g!?adeo IflgimsG 9 cojutotaQ the, "^lunal fettgkwmtcea '^itthtu kiadergaj^tesa^ 
^:jM1g PigtffiG 10 ©©BtaiKiiQ thG^'^lsml pGjjfos^EiHiiKiiisGQ x-Tithiia icfeQt g^ade. (Ikh- 
tG^^ps'etatlOEia £2?(« theoe girapho siho^ld tmt he ©ade aeijooo gi?adGQ due ,fe© the 
isiGOtitnig g>hGEOiEQini©Eio') feoB Fig^e 7o ©lao Beea tHiiat ©:?dG:? ©£ p^^eoeiatatloia 
(©2,^ aii3i'dl6©^?y ftect aiadr O^'^^ioual flisfe) lEDfeGD little dlf£Gi?Gia(S(^ to atuiditoi^y 
l^G^fes^Eaia^a f©r b©th high m£ l©t7 aehie^a^o to ItiadGj^gaj^teKHb Eot-JG^e:^})^ f©:? 
HGdima aehleve:?0o aiBditosy competency is greatly esihanced uhexa the auditory 
f i?eoG®taticja Q©^3D fii^oto Still ^estafclmg ia Iciinide5?ga^teEiif> dae oggq f^om 
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Figure 9 thA both high and medixm achievero hava Emch gseate^ viQxxQl co©« 
peeancy if md audltoxy preoentat^ion is firot^^ M^^ile the TQveTQQ io true 
for lo^J achievers. l-Jhea one o^-yitehes tc^irst grade (Figureo 8 and 10) j, q 
different and more con^licated picture resultOo For auditory receptioinij, 
©osipetency to not affected by order of presentatioB for high achievers ^ but 

for both lEadium and lo^-7 achievers cospetency io ©ueh higher if auditory 

^ — ■ * 

CMSQ firoto For visual receptioa^ there io very little difference in coai" 
peteacieo l^ett^een ortflero of preQentatlo® for bot^^high and liEediuEa achiever Op 
^^:&ile Im-? achiever 0 have rach {greater coapetencs^yif auditory mo preoentei 
firoto' Ifeat can one <^oncln&e froa all four ^igureo? Generally ^ in nioot 
caoeo both vic^l and auditory receptive functioning io facilitated if 
the- auditory naode io preoented firoto thia finding io intereoting in that 
it oeexao to reinforce the physiological research which derrbn^jt rates that vJs 
ual eechanio^D' mtui?e at a developaentally later date than their auditory 
couisiterpartOj, and in fact are more cosspless. ThuOp it io not ourprioing 
that in c(S@sinication ^-jhere reeept^to of otisEuli io the firot step in the 
three«phaoe learning model (reception^ associationp and expression) audi« 
tory is the preferred jiiode of learning in saoat eases o 

Table. 20 presents the supjsary analysis of variance for the too closure 
subtests of the Illinois Test of Psycholinguistic Abilities o' The only 
statistically significant effects ^^rere the main effects of wdality (P <^ 
o005) and 'achievement (|iested ^thin grade) (P <.05). It ws found that 
the' auditory closure eoEBpetency of all students (62% lEastery) uas Eiiiarkedly 
. higher than the visual^^^clpswsre eoa^etency of the. sa®e studentd (42% ma0« 
tery). As esspectedj,* it ms also found that the general competency of , 
kindergarten children in both auditory and visual closure ms »ch lo^er 
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% Mstery) etoan their first grade peers (56% Mastery). 

5able 21 preseato the Qmmary aaalyois of variance for the nonsense . 
oyllable taoko In this situatioa only three effects (fortunately p all o^f " 
fehe® of miB^effect variety) t-jere Qtatiatically' oignlfiesJnt : grade (P< 
.§5)j> tiiodality (P<.023)5 aad achievement (nested ^-Jithin grade) (P<,05). 
In both the vioual and a^itory nonaenoe syllable tasks j> the fiiaj;itaum score 
uao 6enj> and in this analysis th? ra^ scores uere used. In kindergarten^ 
the average score of all children t-yas (5o57 versus 8o92 for all children 
In first grade. The average audi;^ory fimctioning for all children in both 
grades ms 8.15 versus 7o33 for visual functioning. Finally j> one can see 
from Table 22 that there is increasing eompetency as one moves from lo^-7 
achievers to high achievers. 

In Table 23 one sees the susmsiary analysis of variance for digit span. 
The Biain effects of n^ality and achievement x^ere staltistically signifi^ 
\ eant .(P<.005 and P<.05p respectively). In particular ^ the average number 
of correct series obtained by all children. under the auditory sode was 2.42p 
^-Thile under the visual mode ms 1.55. Table 24 pi^ovides the average number 
of correct series' scores for children in the t^*70 grades, arranged according 
to varying levels of achievement. One sees a clear difference at all 
levels betueen first grade and kindergarten; one also sees a stunning dif« 

V 

ference between loin achievers and each of the other two levels « but vir- 

C 

tually no difference between medium and high achii^vers themselves. 

Table 25 presents the sunntiary analysis o& variance for reaction time. 
Three effects were statistically significant: s^Ddality (P^.Ol); subjects 
nested xd.thin grade p achievements order CP<.005); and subjects -by - 
SEode nested"" ^'Tithixl grade p achievement j, and -order (P <.005). Becau&e of 
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fiSne ©OBplexlty of limterprGtat^loja of the/ lat^ter . tiio efiects^ only tho ii^ot 

©sia xAll bo e©sioidG3?(^ hose: E^dallty. It uao fo^nd thati tihe average ^g- 

' a©l^i@ifli &iH2 f©s andlto'sy piTGOQBtatiion mo faote^? (o31 BlEuteo) than foi: 

V 

visisal g^eocBtdt^im (.35 cEdTOtGo). 

5a6)lG*26 ladleatGQ that thQKe vao a highly oigalfslpant overall salsa 
' aSSact of adilOTOEii^init (P^ oOOS)o In particulars out of a wiassliuas oS 64 
v ip®toto (vjMeto wnald Indicate an ualiiiipalrGd ehlldp ^-^lle the iiaiMiH:^ of 16 
poimto XjQuM Indicate oewre lE^almsnt)^ the grand , ®ean mo 2S.38o 

'^able 27 ohouo the aeana of the achievement le^elop vjhlch are neoted 
. \:3it5hln -gra^e level p The lm'7 achieving Qt^sdents are clearly dlocerned frcH 
their E2ditM« , and 'high^'achievlng peero by the teacher ratlngo (oee ]?rogero 
Carfi@llp & ICalapoOj, 1973; ProgeTp M3nnj> Burger ^ Green & layuk^ 197S5 and 
Spivach & St-Tiftj, 1973 for r^vlevTd of teacher ratlngo) o Siuoo one oeeo 
another isaotance (S>f t-jhere carefully QtrOictured teacher ratingo have operated 
ouceedofully. 

i*able 28 provldeo averagoo of each grade level for each ©odallty. Ihio 
table id aoQOclated Mth the Interaction of grade by modality. These 
average© are plotted in^Tlgure lip It lo quite clear that the interaction 
ms caused by the discrepancy in auditory performance across the grades. 
• Sliat idfi there is no significant difference in visual 'coiapefceK|cy bet^-jeen 
gradeop but the kindergarten children can be said to be significantly less 
^coispetent In auditory processing than first grade children. 
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TABLE 1 
LOST OF VARiABLES 



Variiab le 
Number 


Variable 

Name 


Variable 1 
Number 


Variable 1 

Name 


1 

7 to <40 

27 £o 31 


Sen ■ 

Redact"? on TSme* i 
Auditory Practice 

Auditory Criterion 

Reaction Time: 
Visual Practice 


S3 
6^ 
65 
66 


!TPA Closure: 
Auditory Criter'Ion 

JTPA Closure: 1 
Visual Practice 1 

ITPA Closure: 1 
Visual Criterion 

iTPA Closure: Order 


32 to 51 " 


Reaction Time: 
Visual Criterion 


67 


BTPA Reception: 
Auditory Criterion 


52 


Reaction Time: 

order 


•58' 


JTPA- Reception: 
Visual Criterion' 


•53 


Digit Span: 


69 


BTPA Receptlbp: Order 




Auditory Practice 


70 


Stories: Order, 


gij • 


Digit Span: 
Auditory Criterion 


71 


Stories: Auditory 
Criterion (General) 


55 


D?g5.t Span: 

Visual Practjce 


72 


Stories: Visual 
Criterion (General) 


56 


Digit Span: 
Visual Criterion 


73 


Teacher Rating: 
Auditory 


57 
58 


Digit Span: Order 
Nonsense Syllables: 




TeacfeTvM Ra 1 1 ng : 

Vmfi^ : 




Auditory Practice 


75a 


MRT: V/ord Meaning 


59 
60 


Nonsense Syl lables: 
Auditory Criterion 

Nonsense Syl 1 ab 1 es : 
Visual Practice 


76a 
77a 
78a 


MRT: Listening 
MRT: Matching 
MRT: Aphabet 


6^ 


Nonsense Syllables: 


79a 


MRT: Numbers 




Visual Criterion 


80a 


MRT: Copying 


62 


Nonsense Syllables: 
Order 


8la 


MRT: Total 



Variables 75 to" 8l concern the Metropolitan Readiness Test, 
given only to" ki ndergarten children. !n first grade, t^he 
Stanford Achievement Test was given as that Variables 75 to 
79 are replaced as follows: 75, SAT Word Meaning;. 76, SAT 
Paragraph Meaning; 77. SAT Vocabulary; 78, SAT Word Study 
SStills; 79. SAT Total. 



tablIs 2 ■ T^ 

-©ESCRIPIIVE STATlSjTieS: ICJ NDERGA^-ECf ' 





Mean 


r 


11 o3)0 


. a 






o3B 

.3% 
.35 


s 


.Ih 
35 
.3? 


f 


.38 


DO 




nil 

51 ^ 


<^^<^ 


15 


' o33 


» 0/ 

u© 
US 








21 




22 


.3^ 


23 


.36 


25 




20 




27a 




' 203 




223 


-37 


30a 




sua 


.3® 


32 


.36 


33 
3% 


.3^ 


35- - 


.37 


36 
37 


.3^ • 


S8 
■ %^ 




■ %0 




. 


■ .3S 



standard 
Devlafcion 



IB 
13 



12 
11 
1% 



12- 

19 
13 
12 
13 



12 
29 
19 
19 
13 
1^ 
1% 



— r 

J Variable 




Sfcandard 


Number 


Mean 1 


Deviation 




'1 

M 


.21 


^ .' 


.37 


.18, 




M 


.19 


kS \ ■ 


M 


.17 


k$ \ 
hi \ 

40 \ ■ 


^ M 
■ .38 

M 


.19 • 
.22 


49 

50 / 


.36 


.15 ■ 


.33 


.13 


51 ' 


A% 


.17 


52 


\ 1.50 
2.9^ 


.50 


S3 • 






2.23 


.73 


55 
56 


2o%7 


.90 


1.08 


.93 • 


'57 • 


1.52 • 


.50 


58 


2.03 


, 1.21 


59 


S.53 


3.27 


^ 60 


1.82 
5.56 


i.ir 
2.68 


52 


1.50 


.50 




16. ■ 


5.0^ 






1.98 


65c 


^ 18.26 




66 


1.50 


.50 


67a 


26.25 


7.36 


6B3 


'18.95 


7.05 


69 


1 .52 


•.50 




■1.^:8 


=A .50 


. 71a 


'16.95 




"723 


18.7^ 


' " 3.90 


73 


25.53 


k.m 




Kin. -, 




75 


9.S6 


2.k7 


76 


10.92 


2Ak ■ 


77 


10.27 


.2.61' 


7B 


lij.21 . 


2.59 


1 79 . 


- 15.16- 


3.93 


81 


. 3.77 

■ SB. 89 


3.61 
12.30 



tfofie Uiniless otherviose specBf !ed^ sample - SDze, 62. For variables 
2 to Sip the standard error of the mean ranged from .01 to ,08, 
. ulth tha ciitijjofUy m larger than about .03. a Sample size v^fas 
' b Santple sUze was 60. e Sample slz<^ was 57« 'd SarnpHe 
.sEse was M. , • 
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TABLE 3 

DESCRIPJJVE STAT 5 ST ICS: FIRST GRADE 



War i ab 1 e 




Standa rd 


Variable 




Standard 




Mean 


Devi^t 1 on 


Number 


Mean 


Deviation 


■ 

1 


^AB 


.50 




.32 


.18 


2 


.29 


0.1O 


kz 




.19 


B . 


.29 


.09' 


k3 


.32 


) 




.30 


.10 j 


kk 


■ 

.32 


/ .21 


• 5 


o30 


.11 


k5 


.3^ 


.2k 


G 


.30 


.10 


¥> 


.31 


.12 


7 


.29 


.10 


k7 


.33 


.15 


3 


o28 


.09 ' 


kS 


.32 


.12 


9 


.30 


.09 


kS 


.35 


.2k 


10 


.30 




50 


.33 


.14 


m 


.29 


.12 


51 


.32 


.\k 


12. 


.28 


.08 


52 


1.50 


.50 


13 


.29 


.08 


53 


3.00 


0.00 


I^J 


.30 


.12 


5h 


2.77 


.77 




.28 


.07 


55 - 


2.80 


• 51 . 


.16 


.29 


.10 


56 


2.03 


1 .05 


17 


.30 


.10 


57 


1.50 


1 .50 


18 


.30 


.10 


. 58 


2.6^ 


.7k 


19 


.31 


.13 


59 


8.89 


1.77 


20 


.30 


.10 


60 


2.58 


.73 


21 


.29 


.10 


61 


8.M 


2.00 


22 


o30 


.16 


62 


l.ii8 


.50 


23 


.31 


.1^ 


63b 


19.98 


3.79 


2k 


.29 


.07 


She 


8,03 


1.88 


25 


.31 


.12 


65b 


23.3^ 


5.54 


26 


.30 


.10 


66 


1.^7 


.50 


27 


.28 


.08 


67b 


3^.79 


6.43 


28 


.32 


-.1^ 


68b 


2^.92 


4.77 


29 


.30 


.13 


69 ^ 


1.^8 


.5P 


30 


.31 


.11 


70 


1.52 


#0 


31 


.33 


. 1^ 


71 


20.61 


4.34 


32 


.3^ 


.20 


72a 


. 21.68 


3.78 


33 


.32 


.15 




27 . 1 1 


4.69 


3^» 


.35 


.23 


7^ 


26.31 


4.54 


35 


.31 


.17 


75 


22.97 


5.52 


36 


.32 


.1^ ■ 


76 


• 21.08 


6.12 


37 


.32 


.16 


77 . 


28.17 


8.26 


38 


.3^ 


.27 


78 


27.31 


1 1 . 34 


39 


.30 


.11 


79 


99.52 


26.54 


ko 


.33 


.17 


• 







IMote — Unless otherwise spec'ifiedp sampje size was 6^. For variables 
2 to 51 0 the standard error of the mean^ ranged from .01 to .03p 
with the majority less than .02. a Sample size was 63. b Sample 
size was 62, c Sample size was 59. 
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TABLE k (PAfJEL 1) 
t^INDERGARTCN INTERCORREUTION MATRIX 



Variable 



1 



3 . k 



6- 



8 



9 



10 11 12 13' 1^ 



- 1 
2 

3 
ij 

5 
6 

7 

8 

9 
10 

11 

12 

"13 
I^J 
15 
16 

17 
18 

19 
20 
21 
22 

23 
24 

25 
26 

27 

28 

29 
30 
31 
32 

33 



1.00 .12 .16 .30 .10 .CS oOl .06 .35 .37 .38 o02 105 .22 

. .A7 .6a o67 .73 .58 .55 .62 okB .5h ^hs A7 .50 

o56 o56 0^3 o29 o28 .30 oh7 ^55 .30 .28 .32 

oSk o58 AS .54 .57 .53 .58 okk A2 .50 

o75 .59 o52 .57 .48 .59 .57 .57 .51 

065 060 060 okh o55 o50 .49 .53 

, - o48 o33 o30 o39 061 .60 .30 

o56 o42 .o37 o33 .38 .52 

o56 o54 .38 .37 .57 

o70 .46 .47 .47 

. ^ /56 ,56 .45 

-74 .39 
.32 



35 

36 • 

37 

38 

39 

,40 



1} 2 



er|c 



52 



TABLE k (PANEL 2 ) : 
KINDERGARTEN INTERCORRELATIOM MATRIX 





15 


16 


17 


18 


19 


20 


'21 


22 


23 


24 


25 


26 


27 


1 


, .12 


.27 


.27 


.16 


.17 


.23, 


.23 


.25 


.14 


.32 


.25 


.22 


-.08 


r 


.51 


.55 


.56 


.51 


.50 


.60 


.50 


.59 


.52 


.46 


=45 


.40 


.19 


3 


.38 


.25 


.39 


.42 


.27 


.27 


.36 


.34 


.58 


= 28 


= 23 


.12 


.07 


k 


.52 


.59 


.43 


.49 


.48 


.44 


.58 


.70 


.65 


.59 


.51 


.49 


.16 


5 


.¥i 


.48 


.58 


.44 


.50 


.45 


.49 


.64 


.71 


.48 


.51 


.46 


.18 


6 


o51 


.Sk 


.46 


.55 


.56 


.60 


.50 


.64 


.68 


.43 


.38 


.52 


.30 


7 


.^3 


AO 


.39 


.38 


.42 


.49 


.41 


o64 


.54 


.38 


.43 


.52 


.19 


8 


.^0 


.57 


.40 


,41 


.35 


.41 


.40 


.42 


.47 


.'32 


.31 


.38 


.18 


9 


o38 


.70 


.57 


.46 


= 52 


= 34 


.41 


.46 


.46 


.33 


.41 


.36 




10 


.^5 


.^5 


.48 


.50 


.33 


.38 


.26 


.40 


.39 


.33 


.42 


.26 


.05 


11 


■.k7 


.k2 


.44 


.50 


.32 


.42 


.36 


.53 


.49 


0 36, 


.26 


.25 


.02 


12 • 


M 


.32 


.37 


.43 


.36 


.50 


.40 


.57 


.42 


..42 


.39 


.43 


.06 


In 


.39 


.2k 


.32 


.40 


.36 


.40 


.37 


.52 


.45 


.34 


= 29 


.45 


.05 


\ 


.28 


A7 


.60 


.43 


.48 


.38 


.47 


.44 


.42 


.33 


.41 


.18 


.19 


\l5 




M 


.33 


.44 


.41 


.41 


o39 


.41 


.39 


.47 


.27 


.31 


= 10 


W 






.54 


.51 


.49 


.55 


.52 


.53 


.49 


.39 


.39 


.42 


.50 


17 








.50 


.47 


.36 


.46 


.50 


.48 


.20 


.42 


.24 


.20 


18 










.49 


.48 


.59 


.52 
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-.06 


-.06 


-.21 


-o15 


-.32 


-.38 


-.06 


-.23 . 


-.19 


-.29 


21 


.1^ 


ok2 


-.14 


.01 


-.05 


-.03 


-.05 


-.23 


-.06 


-.01 


-.20 


-.10 


-.17 


22 


.07 


.k3 


-.12 


-.07 


-.18 


-.21 


-o12 


-o33 


-.41 


.00 


-.35 


-.13 


-.26 ' 


23 


:o^ 


.k\ 


-.11 


J1 


-.10 


= .17 




-o21 


-p24 


-.05 


-.24. 


-.11 


-.17- 


2k' 


.01 


.33 


-p07 


.05 


-.05 


-.09 


o05 


-olO 


-.30 


.06 


-.36 


-.23 


-.22 


25 


.02 


.19 


.01 


-J8 


-.02 


-.00 


-.11 


-.35- 


-.29 


-.27 


-.20 


.14 


-o20 


26 , 


.02 


o37 


.12 


.Ok 


-.02 


-.07 


-.02 


-o27 


-.27 


-.05 


-.37 


-.05 


-.21 


27 
28 




.25 


-.09 


-.06 


-olO 


-.26 


-o09 


-.17 


-.35 


.05 


-.22 


-.26 


-.25 


°ol3 


. .35 


-.12 


-.03 


-.15 


-.30 


-o21 


-.34 


-.43 


-.16 


-.42 


-.25 


-.39 


29- 


.00 


o35 


-.07 


-.01 


-.04 


-ol6 


-.14 


-.49 


-o33 


-.20 


-.37 


-.19 


.-.38 


30 


.06 


■".39 


-.23 


-.14 


-.15 


-.17 


-.08 


-.24 


-«29 


.08 


-.24 0 


-.16 


-.21 


31 


-.02 


.27 


.09 


-.06 


-o17 


-o32 


-.30 


-.22 


-.50 


.00 


-.42 


-.20 


-.43 


32 


-.05 


.23 


.08 


-.05 


-.08 


-oOl 


-ol4 


-'.15 


-.28 


.05 


-.05 


-.19 


-.16 


33 

3k 


.03 


ok2 


-.10 


-.07 


-.07 


-oQ9 


-ol4 


-.25 


-o29 


.o4 


-.14 


-.12 


-.18 


.18 


.31 


.09 


.09 


o05 


-oOl 


o08 


-o20 


-.18 


-.09 


-.08 


-.08 


-o20 


35 


.oa 


.05 


-:o7 


-2.13 


-.20 


-c15 


-ol2 


-.14 


-.25 


0O8 


-0I5 


-.20 


-.19 


36 


.10 


-.03 


^Ak 


-.12 


-.07 




-ol2 


-.10 


-o29 


.08 


-.12 


-.16 


-.18 


37 


.13 


-.27 


.08 


.18 


,01 


oOl 


-o05 


-.3^ 


-.10 


-.02 


-.03 




-.12 


38 
39 


o05 


.28 


-.15 


-.11 


oOO 


oOO 


-.05 


-.39 


-■o26 


-JO 


-.31 


-.f4 


-c30 


-.09 


.22 


-.06 


-.Ik 


=o17 


-o09 


-o06 


-.02 


-.06 


c05 


— 0 1 2 


-.16 


-0IO 


ko 


-oil 


.05 


-oOk 


.06 


-.04 


-o'15 


-o27 


-olO: 


-.38 


.09 


-o21 


-.08 


-.25 



57 



" TABLE (PANEL ?) ■ ■ 
[(!MDES^GART£M INTERCpaRELAT lOM MATOIJC 











HaIa 










ho 




CD 
3 II 




Pi 








uoo 




o79 


o73 


.36 


.19" 


.83 


.67 


.59 


.52 


Aj 


°.22 


=.05 


-=.07 


.00 . 








.72 


.66 




.19 


.79 


.69 


.58 


^ .56 


.55 


= .17 


= .06 


-.08 


=.06 










.82 


o^O 


.39 


.76 


.67 


.62 




.66. 


.20 


= .32 


.04 


.08 












o^7 


.41 


o7k 


.70 


. .69 


.68 


.64 


= .35 


-.36 


.04 


.f3 














0^7 


.50 


.62 


.51 


.57 


.52 


= .15 


= .24 


.03 


-.17 
















.28 


.37 


.39 


.39 


.47 


= .06 


= .76 


.28 


.n 


















.77 


.71 


.60 


„60 


= .16 


-.15 


= .13 


=.05 


kZ 


















.81 


^68 


.61 


= .30 


-.23 


.03 


.02 • 
























.68 




-.35 


= .18 


= „21 


50 

— 












o 




0 






.74 


=.18 

=.37- 


= .36 

=.r47^ 


= .01 


= .19 

^-..02 — - 



52 

53" ■ 
54 

. 55 
• 56' 

57 

58 

59 , 

60 

61 

62 

63 ' 

64 

66 
67 
68 
69 
; 70 
•71 
72 

73 
74 
- 75 
76 
77 
78 
79 
80 
31 



.08 -.09 =.16 
-.12 ,= .01 
o43 



5( 



ERLC : 



SENSORY OTALIT-IES 



SB 



JABLE k (PAMEL 8) 



KIMDERGARTEN INTERCORRELATION MATRDC 



Variable 56 57 



58 



59 



60' 61 



62 



63 Sk 65" 66 67 68 



41 


».16 


-.18 


^^2 


-.28 


.07 




^ol6 


-.12 


¥^ 


-ol8 


.00 


h5 


'-o23 


.07 


kS 


o05 


.22 


k7 


-o30 


-.02 


kB 


°o.23 


.05 




-.35 f 


.08 




-.36 


.14 


51 


-o32 


#13 


52 


= o12 


.00 


53 


.o19 


-.08 


54 


AS 


.03 


55 
56 


.48 


-.09 


57 ' 






58 




59 






60 






61 






62 






63 






- Sk 






65 




* 


66 






67 






68 






69 






70 






71 






72 






73 . 






7h 






75 






76 






77 






78 






79 






80 






81 







-.24 
-.20 
-.29 
-.29 
-.31 
-.21 
».36 
-.38 
-.54 
'.44 



-.02 -.06 
.00 -.09 



-.08 
-.10 
-.35 
-.35 
-.11 
-.22 
-.37 



■.04 
-.10 

-.26 
-.09 
..20 
'.22 
%25 



-.44 
.24 
.21 
.06 
.18 
.35 
.13 



-.35 -.19 
.08 



-.31 
.09 
.28 
.06 
.31 
.30 



.25 

-.06 

.07 
.23 
.25 



-.02?' -.10 

.69 . .59 
.48 




-.31 
-.34 

-.38 
..32 
-.49 
-.10 
..44 
-.45 
-.52 
-.54 
-.^1 
.04 
.09 
.28 
.39 
.54 
-.05 
.49 
.41 
.48 




.02 ^-.02 

-.10 



.03 

.01 

-05 

.05 

■.10 
.08 
.01 

■.01 

-.02 

-.07 

7«4- 

..06 

-.03 
.16 

-.04 
.16 
.02 
.15 
.13 

-.02 
.14 

>.02 
.04 
.12 
.24 

-.17 



.09 
.12 
.14 
.10 
.02 
.15 
.10 
.18 

-.oi 

-7t^ 



•.13 

•.07 
.06 
.26 
.20 

-.04 
.18 
.28 
.14 
.22 
.00 
.08 

..01 
.40 

-.09 
.26 



50 



TABLE k (PAMEL 9) 



KJNOERGARTEM INTERCORRELATIOM MATRIX 



Variable 69 70 



7^ 



72. 



73 Ih . p 7S 77 78 79 80 



81 



41 
k2 
k3 

46 
47 
48 

49 
50 



52 
53 

54 
551 
56 . 

57 

58 

59 

60 

61 : 

62 

63 

64 

65 

66 

67 

68 

69 

70 . 

71 

72 

73 

74 

75 

76. 

77 

78 

79 
So 



.10 
.02 

.19 
.22 
-.03 
o05 
.09 
.08' 
.04 
.07 

-ttOV- 

.00 

-o08 
.03 
o04 
-.02 
-.03 
-.05 
.08 
..04 
obi 

.00 
'.07 
-.22 
.07 
.00 

-.11 

-.05 



.14 
.26 
.21 
.23 
.10 



-.14 
-.10 
-.16 
-.20 
-.16 

.15 

-.32 



.10 -.10 
.17 -o20 

as °.3i 

.13 .11 
■ol7 .21 
-.16 
.21 
o05 
o02 
.38 
.29 
.36 



o23 
-.18 
-.08 
-.03 
•.24 
-.21 
-.02 
.11 
.06 
.08 
.02 
.03 
.06 
.04 
■o12 
.03 . 



.03 
.07 
.13 
.13 
.09 
.10. 
.18 
.02 
■o23 



•.09 
.02 
.00 
•.05 
•o24 
-.21 
•.05 
-.10 
-.04 
-.17 



.01 
.12 
-.39 
-.01 
-.01 
-.30 
.15 
.13 
.21 
.21 

■M 

.28 
.•18 
.01 
.21 
.03 
-.01 
•.02 
.22 



-.19 
■.04 
•.14 
•.12 
-.07 
.05 
•o22 
•.03 
-.18 
■J3 

-.00 
.13 
.20 
.35 
.21 
o08 
.27 
.15 
.19 
.28 
.11 
.27 
,30 
.21 
.13 

-.03 
.19 

..16 

-.14 
.18 
.00 



•.27 -.25 

•.06 -.12 

• .12 -.20 

•.11 -.16 

'.15 -.09 

•.10 -.06 

.27 -.23 

.10 -.12 

•.27 -.16 

•.12 -.10 
-.-23 — -^26-^ 



.03 
.16 
.15 
.37 
.21 
.14 
.40 
.31 
.30 
.30 
.08 
.12 
.26 
.29 
.07 
.02 
.21 
>.10 
-.09 
.18 
.01 
.82 



.05 
.21 
.23 
.33 
.26 
.14 
o22 
ol8 
.04 

.17 
.02 
.37 
.06 
.30 
.05 
.01 
.18 
.07 
.09 
.13 
.04 
.44 
.42 



-..06 
•.03 
-.20 
•.28 
■.38 
•.21 
-.17 
•.21 
■o24 
-.37 

-.05 
.18 
.07 
.25 

-.15 
-.02 

.31 
.32 
.18 
.35 
.04 
.20 
.25 
.12. 
.08 
..04 
.15 
-.19 
-.37 
.16 
.05 
.18 
.10 
.42 



■.37 
-.30 
-.31 
■.34 

•.33 

-.17 

•.50 

■.34 

-.52^ 

•.48 

^v44— 



•.08 

.25 
.28 
.48 
.42 
.02 
.45 
.33 
.26 
.41 
.11 
.31 
0.23 
.25 
.0/ 
.04 
.14 
.10 
-.24 
.30 
.03 
.46 
.53 
.39 



.12 
.10 

-.00 
.05 

-.05 
.13 

.03 
„12 
-.10 

-.09 

-.23 
.04 

.31 
.48 
.40 

. .1-2 
.10 
.20 
.05 
.37 
.07 
.15 
.03 
.04 

-.09 

-.06 
.30 
.17 

-.13 
.01 

-.14 
.2^ 
.16 
.23 
.40 
.25 



.20 
•.20 

.23 
•.24 

•.29 
•.10 
-.31 
•.-23 
-.26 
•.22 



•.01- 

.13 
.21 
.28 
.23 
.26 
.34 
.24 
.22 
.48 
.19 
.27 
.31 
.35 
.11 
.09 
.03 
.05 
-.23 
.20 
.04 
.50 
.52 
.50 
.41 
.54 
.30 



-.17 
•.12 
-.14 

-.25 - 

•.05 - 

..09 - 

•.22 - 

•.14 - 

-.29 - 



.15 



-.22 
•.16 
-.24 
•.27 
■.28 
■.11 
■.31 
•.22 
.38 
.33 



.19 
.22 
-.05 
.16 
.07 
.11 
.33 
.15 
.17 
.15 
.18 
.16 

.31 
.20 
.05 
.08 
.07 
-.08 
-.21 
.34 
.08 
.55 
.57 
.34 
.20j 
.49 
.02 
.57 



,03 
.24, 
.23 . 
.44 
.43 
.16 
.51 
.39 
.33 
.48 
.15 
.34 

.29 
.02 
.10 

.15- 
-.05 
-.23 

.30 

.07 

.54 

.57' 

.62 

.59 

.65 

.47 

.81 M 

.65 % 
1.00 



^ TABLE 5 (PANEL l) 

. F!J%T-GKAOE INTERCORRELAT* lOM MATRIX 



20 
21 

. 22 
« 23 
, 2k 
25. 
26 
27 
28 

29 

30 
31 
32 

^" 33 
3k 
35 
36 
37 
38 

39 

ko 



Varaable 


1 • 2. 3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


1 


1.00 .14 -.04 


-„11 


.10 


"=30 


.12 


.-14 


„08 


.05 


o04 


-.10 


.16 




/ =30 


.43 


.37 


.23 




= 34 


.26 


.59 


.07 


M 


.31 


3 


.34 


=30 


.17 


= 22 


.32 


.20 


.13 


.36 


.46 


.25 


k . 






.58 


.30 


= 37 


".46 


.52 


.31 


= 07 


.59 


.32 


■ 5 








=42 


= 32 


.49 


= 30 


„.24 


.18 


.59 


.25 


6 










o44 


.33 


-.12 


.33 


= 19 


.38 


.20 



7 .42 .15 =09 -«01 .60 „30 

8 ' ^ .44 „30 ,=29 .62 .16 

9 " ^ .26 o24 ■c4l o19 . 
10 . . ■ ^i" .38 .35 =29 / 

Si ■ ^: .-.^3 — 

n • . • ° ' ■ .48 

13 ' . 

1^^ ^ . ^ 

15 , 

TS ^ • • 

If. I . . , 



61 



an 



TABLE 5 .(PAMEL 2) 



FmST=QRADE BNTfiRCORREUTtON MATRIX 

V. 



II 

2 ■ 

3" 

k 

■ 5 ■ 



Ti — 

12 •, 

13 • 

15 
16 

17 ' 

13 

19 

20 

21 

22 

23 

24 

25 

26 

27 
28 

29 
30 

31 

3'2 

33- 
"34 
35 
36 
37 
38 
39 
40 



w 


,15 


16 


17 




"fl (Hi 


Of) 


Oi 


» oo 


23 


ok 


do 


do 




07 


0 


« OS 


« 07 




'08 


-os 


.12 

0 * Cm 


-22 


.16 


-o02 


.09 


lih 






17 ' 


9Q 




^ •J t 


"^l 






a w » 


ol4 


.28 


0 BV . 


0 1 / 






08 


OS 




28 




?1 


.20 


23 


o38 
.24 


0 V w 




1? 




«^8 




«50 


29 


.38 


= 05 




-.08 






0 


91 


^22 , 








o'SO 


14 


«08 


= 05 


o25 


0 J B 






0 


„16 


.18 




= 36 




.11 


= 29 


oOl 


o17 


= 002 


• = 32 


o29 


„24 






=43 


.31 


o30 


.14 


= 16 


".03 


' .37 


VoOl 


.37- 


„42 


.34= 




0^3 


=58. 




o52 


= 25 


=32 


ol4 


a32 


, ol4 


.32^ 


,34 . 


„28 


oli 


o34 


.39 




o30 


=31 


= 15 


o04 




0 lo' 


• ^U 


91 


o B-^ 


9& 


1^ 


^9 




0 &^ 


liO 


0 


o02 


.22 


• ItU 







ft « / 


1 A 

• IIO 


oft 


9C 


9C 


9^ 


99 


p26 


91 

0 c»i 


« 01 




49 , 


=32 


„40 


=33 


=34 




=58 




o27 


o23 


„10 


o3S 


0 






0 JO 




"Hit 










= V/ 


OS ■ 






ol3 


„20 


.10 


„14 


= 27 


.45 


=33 


= 32 


- = 03 


- = 03 


.08 






=30 


.27 


.41 


.28 


.37 • 


.47 


=35 


.22 


.33 


.12 


<,20 








. .24 


= 29 


o25 


o34 


=39 


'oit4 




= 23 


„01 


.39 




q « 






= 19 


= 18 


=39 


o37 


= 22 


6l3 


„22 


-=05 


.46 










„24 


■ =52 


= 33 


= 38 


o30 


= 38 


„14 


ol8 














=38 


=32 
=49 


.58 

= 70 


= 22 
=34 
= 23 
=45 


= 19 
= 12 
„24 
.21 


-o07 
„06 

oOl 

„06 


„18 
= 27 
• .33 

„22 






















= 31 


„18 


.22 






















. =13 


.24 

-„04 



J 

TABLE 5 (PAMEL S) 
FIRST-GRADE INTERCORRELAT ION MATRIX 



Variable 



27 28 29 30 31 32 33 3^* 35 36 37 38 39 ^^O 







2 


/i A 


3 






• ^5 


5 


.38 




o29 


7 


.55 


8 


.^9 


9 


:3^ 


10 


.37 


11 ■ 


.32 


12 


.63 


13 


.^0 




oil 


15 


.35 


16 


.^3 


17 


.37 


18 


IT A 


19 


. .31 


20 




21 


.56 


£^ 




23 


o2^ 




. ZD 


25 


A/C 

.Oo 


26 


o31 


27 




28 




29 




30 




31 




32 




33 








35 




36 




37 




38 




39 









o23 0O8 .17 .10 .08 

.26 .52 .^2 .37 

.28 .38 .32 .Ik .25 

.28 .52 .35 .5^ 

.38 .65 .46 ,6S 

.30 .26 .38 .36 .23 

.29 .36 .13 o26 

.h^ .58 Ml .6if 

.50 .51 

.19 .36 Ml .28 .23 

.18 .21 .29 .34 

.^2 ,73 .55 .62 

.30 .k\ .32 ,25 

.10 .23 .48 .34 

.21 .37 .37 o36 

.52 .39 .38 ,21 

.22 .41 .31 -27 

.25 .34 .40 .49 .30 

,43 ,53 .32 .43 

.^5 .69 .60 ,66 

.37 .62 .63 .52 

.ij5 .71 ,62 .65 

■M .41 .36 ,27 

.23 .16 .18 .18 

.09 .10 .23 ,16 

,28 .37 .31 .33 

,31 ,59 .48 M 

.57 .43 ,39 

.63 066 
,70 



.08 


.01 


.12 


,0^ 


.22 


.12 


,19 


.12 


.08 


,27 


.17 


,30 


.39 


.^0 


.40 


.30 


.16 


.35 


.25 


.Ik 


.45 


,35 


0^0 


.Ik 


,16 


,08 


.28 


.40 


.15 


.34 


.k^ 




.47 


.32 


,21 


.40 


,70 


,29 


.5.1 


.60 


,52 


.65 


.60 


.U9 


.61 


.23 


,08" 


.28 


.36 


,39 


,36 


.33 


.25 


.1*1 


.26 


,05 


,2^ 


.38 


.k\ 


,^0 


d28 


.21 


.30 


.1*6 


.16 


,^1 


.53 


,52 


.60 


,47 


.37 


.57 


.24 


.20 


.29 


.37 


.^2 


.38 


.26 


.20 


.34 


.23 


,1^ 


.23 


.27 


.Ik 


.34 


.20 


.20 


.43 


,10 


.02 


.38 


.22 


,20 


.27 


,16 


.16 


.40 


.56 


.26 


.56 


.59 


Jil 


,71 


.54 


.35 


.67 


,23 


.09 


.32 


.29 


,50 


.39 


.27 


,09 


.34 


.19 


.21 


.17 


.18 


,32 


.19 


.20 


.11 


.25 


.21 


.21 


.23 


.34 




o38 


.l«4 


.19 


.45 


.2^ 


.08 


,20 


.58 


,52 


.33 


.27 


,26 


.32 


.31 


.^k 


.^7 


.k^ 


,39 


,33 


.25 


.10 


.32 


.30 


,12 


.21 


.32 


.34 


.M} 


.27 


.37 


.55 


,54 


.Ik 


.51 


.60 


,45 


.56 


.45 


.26 


,^0 


,51 


.30 


.50 


.50 


.67 


,67 


.1*7 


.40 


.58 


,55 


o32 


.53 


,56 


.62 


.61* 


.62 


.26. 


.70 


.72 


.36 


.63 


.73 


,68 


.83 


.74 


,43 


.80 


,2U 


.14 


.2^ 


.27 


.50 


.34 


.30 


.19 


.1*0 


.18 


.03 


.21 


.16 


.21 


.18 


.13 


,16 


.37 


.0^ 


,62 


.14 


.02 


.08 


.06 


.06 


,07 


.15 


.Ik 


.07 


.29 


.U6 


,38 


.28 


.00 


.OU 


.17 


.43 


,17 


,37 


.50 


.47 


,53 


'f^ 


.28 


.57 


M 


,21 


,50 


.47 


.^k 


,51 


.43 


.25 


.42 


,79 


.39 


.6U 


.69 


,80 


.83 


.66 


.36" 


.70 


,58 


.54 


,i^6 


.50 


.63 


,63 


.48 


,27 


.61* 


.60 


.34 


.56 


.53 


.58 


,70 


.55 


.43 


.66 




.43 


,60 


,63 


,65 


,77 


,65 


.52 


,72 




,31 


,31 


,31 


,30 


,36 


.30 


.1*2 






,63 


,57 


,68 


.56 


.32 


.61 








,58 


,70 
,69 


,58 
' .57 

,76 


.37 

,34 
,38 
,37 


.62 
.65 
.82 

,73 
.59 
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36 
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a 25 
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19 
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21 
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27 
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19 
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M 
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30 


.78 
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.65 


.66 


.82 


.^5 


.75 


.G2 


.55 


.5^ 


.Mi 


.66 


.31 


„62 


31 


.57 


.6^ 


.^9 


.5^ 


.69 


.37 


.65 


32 


.79 


.73 


.*J2 


.^3 


.83 


.55 


.66 


■ 33 


i.50 


.35 


.22 


.16 




.28 


.3^ 


3^j 


...69 


.68 


M 


.3^ 


.66 


0^8 


, .61 


35 


.7'1 


.63 


.62 


.3^ 


.70 




,60 


3S • 


o69 


.68 


.58 


.53 


' .72 




.67 


37 


.82 


.83 


.60 


M 


„88 




.81 


38 


,78 


.75 




.32 


.79 


.53 


.7^ 


39 


.59 


M 


.28 


.15 


.^3 


.66 
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.86 


.78 


.66 


.38 
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,62 


.82 
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M .26 

.56. .53 
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.^1 .20 
.66 -^^0 

.^1 .23 

M .18 

.'25 .13 
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35 
25 
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.27 



.^6 
.20 
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.22 

.17 
,20 



.35 
.30 
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Mh 
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M .20 

M> .10 

.32 .18 
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.81 .65 

.68 M 

.58 .53 
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.33 .33 
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.80 



.71 
35 
.76 



.22 
.51 
.37 



.58 

=52 



.72 
31 
,69 



,66 
.60 

31 

,68 



,26 

,1-9 
M 

.27 

.21 
.^6 
.13 



,28 

.15 

.3^ 0 33 
A6 .Mj 

.55 M 
.51 .^7 



,i^8 
.31 



.21 .26 
.08 .13 



.2i^ 
.55 



,78 .63 

M .38 

.66 .5^ 

.71 33' 

.3^ .35 

o52 o^9 

.57 .50 

.60 .^8 



35 
.^9 
37 
.60 



-.16 
.07 

-.08 
"Ah 
.05 
-.08 

.10 
.2V 

.17 
-.02 
.01 
-.01 
.11 
.16 
.19 
.07 
.20 
-.01 
.02 
.02 
-.03 
.02 
-.02 
-.10 
.05 

.19 
.19 
-.15 

-ol6 
.10 
-.05 
-.07 

.01 
-.01 



.00 

„00 
.00 
.00 

.00 
.00 
.00 
.00 
„00 
„00 
.00 
.00 
„00 
'„00 
.00. 
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„00 
„00 
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■<,00 
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.00 
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" TABLE 5 (PANEL 5') . 
FDRST-GRADE lOTERCORRELATJOM miRtK 

.-^.-^.....-..-/^ - -^ '. ^ 



i 









yo 


E7 




CO 


ou 




02: 


S3 


64 




©a 




.09 


"oO^ 


.30 


-.03 


.01 


-.12 


,05 


,24 


.06 


-,23 


= .04 


= ,01 


= ,'22 


2 


=.05 


-.35 


-.18 


.1^ ' 


-.3^ 




-.hi 


= .30 


-.05 


= ,24 


= .22 


= .24 


= .16 


3 


.13 


.07 


-.02 


.08 


=.30 


-.36 


-,28 


-.30 


.14 


= .08 


= ,27 


= ,24 


,09 


k 


.22 


-.09 


-.08 


.02 


-.29 


=.58 
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=,22 


=,02 


,23 


= .37 


= ,20 


' .13 


5 


.ih 


"Ah 


-.1? 


.12 


=.^1 


= .60 


=,41 


=,42 


,21 


=,14 


=.34 
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.01 


„S 


-.03 


-.05 


-.09 


.11 


-.37 
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.03 


-o19 


= .13 
=,c6 
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=.09 


7 


.20. 
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.15 


.09 


-.23 


-.22 


-.19 


= ,15 
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=,07 
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8 
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.0^ 


-.03 


=.^3 


-.35 


-.36 


-cl8 


.15 


= .21 


= .20 


=pC6 


.11 
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-.02 
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= .29 


-.27 


-.35 


-.31 
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-o13 
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=,25 
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-.11 
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= .32 


-.22 


-.29 


-.24 
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=<-15 


= ,11 


=,10 
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-.21 
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-,07 
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-.20 
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= ,61 
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-.51 
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= ,42 
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-.01 
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-o3^ 


-.09 
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,00 


39 
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.06 
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■TABLE 5 (PAr^SL ^) 
FlRST-dRADE !fJTERC0RRELAT10t] MATRIK 



VariablQ 67 



7^ 75 7S 77 7B 79 




TABLE 5 (PANEL ?) ' 
F ! RST- G RADE I NTE RC ORRE LAT I ON "mATR I X 



Variable 



41 
k2 
l}3 

ks 
kj 

51 
^ 52 

53 
•/5*» 

55 
. 56 

57 

58 

59 
. 60 
61 
62 
63 
6k 
65 
66 

67 
68 
69 
70 
71 
72 

73 

7k 
75 
76 
77 
78 

79 



ijl 1^2 ^3 M> 45 46 47 48 < 49 50 51 52 53 

1.00 .jB4 .60 .41 .88- .67 o78 .76 .75 o70 .58 -.02 .00 

o59 .55 .86 .58 .84 .80 .71 .68 .57 -.08 .00 

.60 .59 .33 .54 .63 .40 .50 .47 .15 .00 

.49' .11 .48 .54 .36 .53 .36 „12 .00 

.59 .87 .82 .75 .76 .54 -.01 .00 

o50 .54 .46 .42 .40 -.11 .00 

.74 .64 .68 o51 -.03 .00 

.65 ,.64 .45 -.04 .00 

^.57 .44 -0I8 .00 

- .60 -.05 .00 

' ^ 

.00 



J 



67 
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TABLE 5 (PANEL 8) 



FIRST-GRADE INTERCORRELAT ION MATRIX 



Variable 5k '55, 56 57 58 59 60 61 



62 


63 


-Gk 


65 


66 

* 


.06 


-.36 


-.48 


-.30- 


-.10 


.03 


-.42 


-.48 


-.29 


-.10 


-.02 


-.itd 


-.36 


-.18 


.01 


.01 


-.23 


-.36 


-.22 


.14 


.^k 


-.3k 


-.51 


-.31 


-.08 


-.06 


-.13 


-.16 


-.20 


-.08 


.15 


-.ito 


-.47 


-.20 


-.03 


.10 


-.29 


-.37 


-.27 


^.08 


.07 




-.41 


-.35 


^.19 


.05 


-.20 


-.43 


-.30 


.06 






■.M 




,^02 


.03 


.25 


-.07 


.17 


.00 <■ 


.00 


.00 


.00 


.od 


.00 




ol6 


-.18 


-.22 


.33 


.08 


.ok 


.13 


.21 


.15 


.09 


.21 


.26 


.OS 


.15 


-.03 


.16 


.02 


<^2(\ 


oOO 


-.Ok 


.26 


.09 


.05 


-.01 


.02 


.34 


.47 


.441 


.04 


.05 


.26 


.28 


.14 


.07 


-.01 


.35 


.42 


.34 


.14 




;:.01 


.00 


-.06 


.03 






.30 


.12 
.6T 


.12 
.13 
.09 



55 
56 
57 
58 
59 
60 
61 
62 
63 



66 

67 
68 
69 
70 

71 

72 
73 

75 
76 
77 
78 
79 



-•2^ 


.01 


-.52 


-.58 


-.45 


-•18 ' 


.04 


-.48 


-.54 


-.40 


-.30 


•=■.02 


-.70 


-.42 


-.58 




-.08 


-.45 


-.46 


-.36 


-.30 


.11 


-.51 


= .^2 


-.45 


-.09 


.19 


-.31 


-.24 


-.08 


-.16 


.04 


-.44 


-.50 


-.38 


-.14 


.14 


-.58 


-.55 


-.44 


-.26 


.09 


-.39 


-.58 


-.38 


-.24 


= .04 


-,51 


-.66 


-.46 


-.n 


.-63^ 




— .AG- 




-.03 


.00 


.02 


o24 


■ .02 


.00 


.00 


.00 


.00 


.00 


.40 


-.14 


.13 


o02 


.08 


.25 


-.16 


t, 

. in 


.34 


.11 




-.06 


.36 


.39 


.39 






-.15 


-.13 


-.11 








.49 


.65 










.56 



k\ .03 =o37 -.24 .01 -.52 -.58 -.45 -.53 

kl .06 -.35 -.18' .04 -.48 -.54 -.40 -.44 

43 .03 -.09 -.30 =.02 -.70 -.42 -.58 -.59 

4?! .13 -ol3 -.30 -.08 -.45 -.46 -.36 -.31 

45 ,07 -.38 -.30 .11 -.51 -.62 -.45 -.53 

46 ,02 -.20 

47 .08 -.21 - . 

48 ,14 -.35 -.14 .14 -.58 -.55 -.44 -.46 

49 .06 -.60 -.26 .09 -.39 -.58 -.38 -.54 

50 .20 -.24 -.24 -.04 -,51 -.66 -.46 -.38 

5T — rrr tr - .-03^ — ^ag- — ^36^ — ^36^ 

52 .02 ,09 -.03 .00 . 02 , 24 • .02 .05 

53- .00 .00 



.00 



5l» -.16 .40 -.14 .13 0O2 .08 .04 



.22 
.46 
■.10 

.54 

.49 
.67 
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TABLE 5 (P4MEL 9) 



FSRST-6RA0E INTERCORRELATION MATRIX 



VorSablG 6? 68 69 



70 



m 

¥i 
h5' 
h6 
hi 

hS 
50 

52 

53 
54 

55 
56 
57 
58 

59 
60 
61 
,62 
63 
64 

65 
66 
67 
68 
69 
70 
71 
72 

73 
74 

75 

76 
77 
^8 
79 



•;36 

-.30 
-.11 
■.44 
-.24 
-.35 
-.29 
-.41 
-.39 

,09 
.00 

•o13 
.08 
.05 

-.03 
.19 
.28 
.27 
.32 

-.26 

o ^2 

.25 
.30 
-.03 



■.24 

■.23 
-.12 
-.08 
-.22 
-.19 
-.15 
-.14 

-.29 
-.23 
-.-^ 
.16 
.00 
.01 
.05 
.19 
-.04 
.16 
.30 
.20 
.18 
.06 
.27 
.20 
.28 
.04 
.31 



.19 
.14 
.20 
;05 
.20 
.07 
.05 
.10 
.09 
.18 



•.03 

.13 
-.13 
-.20 
..11 
-.06 
-.16 
-.01 



-.03 -.03 
.00 .GO 
.22' .03 



.23 
-.03 



°.G4 
-.09 

-.03 ==03 

=.16 -.09 

=.08 -.13 

=.26 =.09 



= .26 
.06 
.05 
= .22 
= .16 
.03 
-.32 
=.11 



-.07- 
.00 
.10 
-.20 
-.14 
-.03 
.10- 
..02 
.00 



71 


72 


7^ 




75 


.76 


77 


78 




-.38 


-.40 




- ho 


-.26..^^ 


0 1 / 


- 17 


- 23 


-.28 


= .18 




• « » 


= -29 




-.21 


= .25 


-.29 


= -32 


= .20 




- 2^0 


• ^w 


- 30 

0 J w 


- 3^ 


- 91 


« 36 

«=■ , ^w 


= .15^ .00 


« IaO 






. 


- 18 ' 


- 18 

. 1 w 


= Ik 


- 41 


- 28 


« &1 
*=• •'v 1 




« 26 


«.26 


« 18 

. 1 w 


« 16 

. 1 w 


- ?4 

— . 




- \1 


1 1 


- 9n 


= 08 

• WW 


-.08 


- OQ 


- \h 


« 1 ? 












= 13 


« 0^^ 


- 10 

. 1 w 


-.13 






CD ^9 


- ^7 


« IQ 
• ' -/ 


= .16 


. 1 w 




« 90 

. <iW 










-.35 


"o27 




« 99 


- 31 


" 26 


- 16 


« 97 
• • / 




-.20 


-.19 


«- 0^ 


- 10 

. 1 w 


« 14 








o IT 


- 16 


«ol4 
0 1 ' 


- 19 

0 1 ill 


•» 20 


.13 




« 09 


- 08 

• WW 


.07 


= .01 


13 


. 


08 


00 


.00 


no 


00 

o WW 


.00 


.00 


00 

0 WW 


00 

. W w 


.00 




- 0^ 


99 


Oii 

o W*V 


.18 


.2^ 


99 




19 








o 1 J 


3^ 


20 


.26 


.18 


.27 


.30 


.12 


"50 




. « ^ 


.45 


.37 


.43 

0 • ^ 


.50 


.02 ■ 


-. 10 


« 07 


« \h 


«.06 


=o13 




-o20 


-017 


.28 


.24 






.38 


o35 


.30 


o32 




.35 


.30 




.58 


.46 


■.38- 


»36 


.36 


.45 

' .42 




21 






.40 


.39 


.32 


.35 


.36 


.27 






.50 


.51 


.46 


Ay 


55 


= .19 


= .22 


.00 


-.06 


= .02 


.05 


.04 " 


.'14 


.08 


.29 


.29 


.36 


.29 


.32 


.29 


.42 


.30 


.39 


.37 


.39 


.31 


-30 


.32 


.28 


.21 


.22 


.29 


.36 


.47 


.14 


.26 


.25 


.21' 


o30 


.19 


.27 


.08 


.16 


• WW 




.07 


.06 


19 

0 1 «/ 


-.03 


08 


.29 


.22 


.28 


.42 


.27 


.34 


.34 


.10 


.28 


.32 


.32 


.23 


,20 


.24 


.25 


.36 


.27 


.33 


= .19 


= .01 


= .04 


= .09 


= .11 


-.13 


=.04 


=.13 


= .12 


■ .09 


.06 


-.06 


-.08 


.05 


.04 


= .02 


=;io 


-.03 


.52 


o37 


,33 


.49 


.41 


o42 


.36 


.48 






.09 


.09 


.28 


' .11 


6,20 


.13 


.20 






.81 


.78 


.71 


.'^2 


.61 


.78 








4 


.59 


.64 
- .78 


.52 
.63 

.69^ 


.49 

.68 
.66 

.44 


.64 
.87 
.89 
.79 
.86 
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MiJN-PRCGER-GOODmN 
SENSORY MODALITIES 



TABLES: SEBiES TWO 
'\ AmLYSES 



' TABLE 6 
CIEACTIOW TIME 
SUMMARY ANALYSIS OF VARIANCE 



Source 


. — 
df 


Mean 
Square 


£ 1 


Grade (G) 


1 


■ .09 


. ^ .57a 


Order (O) 


1 


1.39 . 


2.85a 


Tr Halle; (t\ 

liUilOlId \l/ 


19 


0'? 


.91 


.Achievement 








(Grade), A(G) 


k 




■ .Ska 


@0 


l" 


.08 


.16a 


ST ^ 


19 


o05 


1.60b 


0T . 


19 


o05 


lo36 : . ; 


0A(G) Q 


k 


' A8 ' 


2.21a5b 


TA(6) 


76 


o03 


i.01 


GOT 


19 




1.51 


Subjects, 


8k 






S (GOA) 


,22 




OTA(G,). 


76 


.03 


-1.00 


ST (GOA) 


,1596 


.03 ' 





a Because of the mixed-effects nature of this 
desJgnj there were no immediately available 
error terms that were orthogonal to some of 
the effects being tested. Thus, quasi -mean' 
squares for error^were generated wherever 
needed. 



71 



.. • TABIE 7 ■ . 
NONSENSE SYLLABLES 
SUtmRV ANALYSIS Of VARJANCE 



Source 




Mean 
Squa-re 




Srad(^ (G) 




1.09 


1.13 


OrdSr (0) 




... • 


. • 23-. 41 VnV 


Achievement • 








(Grade) p A(G) 




. ■ o9S ' ' 


' 1.03 






AB 


9.93* 


OA(G) 




.05 


.05 


Error 




' .9^ 





* P<.05 
** P <.oi 
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aajBoai? kodalitiis 

TABLE 9. ' 
OTPA RECEPTION 
SUMMARY ANALYSIS OF VAKJANCE 



Source 


df 1 


Mean ^ 1 
Square I 


~ • 1 


Grade (G) 


1 


.29 


.^46 


Order (0) , 


l 


1.19 ' 




Achievement 






.SO 


(Grade) p A(G) 




oS3 ■ 


GO 




.29- 


.10 


0A(G) 


k ' 


2.95 


2.82'* 


Error 


1 in 


0 


1 * { 
1 A i 



<f £<.05 



• 



- 0 . > 



1 



TABilE ^0 
eOMPaEHEWSlON STORJES 
SUMMARY AMALYStS OF VARIANCE 



Source 




Mean 
Square 


F 


(Srade (G) 






.03 


9rder (0) 


, 11 




.00 


Ashlevemsnt 








(Grade) „ A(G) 


k 


2.2^ 


.28 


80 


•1 


II08O 


2.10* 


0A(G) 






1.51 


Error 


112 


. 1.07 






1* 




TABLE 11 ^ 
DIBIT SPAN 
SyMJ-IARY ANALYSIS OF VARIANCE 



.Source I 


* 1 


Mean j 
Square 


F 


1 Qrsde (G) 




.60 „ 


.60 


Order (0} 


' ■ n 


.00 




AchSevement 






'Io02 


(Girad^)p A(G) 




■ 1.01 L 






.93 I 


\M 






M 


.67 


Error 




.99 
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SENSORY I-IODALITIES 



TABUS :^ SERISS WMEU 



\ 



0? 



SBMSORY IIOMLXTIES 



SABLE 12 
mmiC KODALITY KlOPILES FOR 
mP CLOSURE 



Type 



hmel of Stringency 



■0- 1 SB 



K 



Grade i 



•^ 2 



K 



Grade 1 



Girl 



Steong on Both 






5 


Med. on Both 


24 


16 


16 


Weak on Both 


1 






Srong V-Med. A 


1 


1 


6 


Strong A-Med.V 




1 


4 


Weak V»Med. A 


4 


5 




Heal: A-Med. V 


2 


5 




Strong V-Weak A 








Strong A- Weak V 






1 




y 







Boy 



Girl 



1 
7 

1 

3 
1 



Boy 



Girl " Boy 



29 




Girl 



27 


32 


1 




1 




3 









28 
1 
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BASIC KSMLITY PROFILES FOR 

itM reception 



Stsrong on Both 
Med. on Both 
Weak on Boeh 
Srong V"Med. A 
Steong A-Med.? 
Weak V«Med. A 
Weak A-Med. V 
Strong V-Weak A 
Strong A«Weak V 



Boy 



1 
16 
3 
1 



Level of Stringency 



Grade 1 



* 2 SD 



Grade I 



Girl 


Boy 


Giffl 


Boy 




Boy 


GiKl 




3 


3 










10 


13 


17 


31 


30 


32 


30 


6 




2 










1 


6 


3 










3 


7 


^ 5 










8 


1 






2 




1 


4 


1 
1 


2 


1 






1 




E-M-raOGER-GOODl-M 
SIKS®^ E-IODALITIES 



TABLE 14 
BASIC KDDALITY PROFILES FOR 
CC21PREHEWSI0N STORIES (GENERAL QUESTIONS) 




Strong on Both 
Med. on Both 
Weak on Both 
Srong V-Med. A 
Steong A-Med.V 
Weak V-Med. A 
Weak A -Med. V 
Strong V-Weak A 
Strong A -Weak V 



15 
* 3 
3 
2 
4 
4 



Girl 



level of Stringency 



Grade 1 



Boy 





3 . 


12 


18 


'5 


1 ■ 


1 


3 


2 


5 


6 


1 


6 


1 



Girl 



6 
18 

1 



K 



Boy 



Girl 



28 



2 
2 



29 



1 

2 



8U 
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TABLE 15 
MSIC MODALITY PROFILES FOR 
DIGIT SPAN 









Level of Stringency 




— — 


Profile 
. Type 




■± \ SB 








± 2 


SD 




K 


Grade 1 ? •• 


K 




Grade 


1- 




FBoy 


Girl 


Boy 


Girl 


Boy 


Girl 


Boy 


Girl 


Strong on Both 






3 


3 










Med. on Both 


21 


14 


21 


14 


32 


31 


27 


30 

7 


TIeak on Both 
Srong V-Med. A 


1 
1 


2 
1 


7 


10 




1 


4 


1 


Strong A-Med.V 


1 


1 




2 






1 - 


1 


. Healc V-Med. A 


6 




1 


2 










Weak A-Med. V. 




3 




1 


• 








Strong V-Weak A 
Strong A-Weak V 






N 








1 
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l-W-PKOGEH-GOODmiJ 
SENSORY MOBILITIES 



-TABLE 16. 
MSIC MODALITY PROFILES FOR 
WONSEWSE SYLLABLES 



Type 



Boy 



Le^el of St;singeEicy 



±■2. SD 


•^ 2 BD 


K . Grade 1 


K 'Grade 1 j 



Strong on Bo£h 






Med. on Both 


19 


15 


Weak on' Both 


4 


5 


Sroag V-Med, A 


2 


2 


Sfetong A-Med.¥ 






Weak V°Med. A 


4' 


5 


Weak A-Med. ? 


3 


5 


Strong V-lJeak A 






Strong A=Heak ¥ 







Glgl Boy Girl | 8*07 Girl Boy 



17 



2 
1 



20 
1 



I 



28 

1 



23 
3 



2 
4 



32 



Girl 



31 
1 



f 
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TABLE n 
B3CIDEKCE BATES FOS GEKEHAL 
tUPSALITY PROFILES 1 SD) 







ProfilQ Typs 




BsficiQiaelQo 








Oae 


Both ■ 
ModalieiQO 1 


©ae* 
Modali£v 


Mcdalieieo 






■K 


1 


K 


1 


K 


1 


K 


1 






1 - '. Q 
1 ITJPA Cloouse 


25% (15) 


(3)5% 


8% (5) 


(1)2% 


5% (3) 


<(J18)28% 


0%(0) 


(6)9% 


62% (40) 


34(53%) 


> b. 
1 ITFA Secep^iom 


33% (21) 


(4)6% 1 


14% (9) 


(2)3% 


8%(5) 


(21)33% 


2%(1) 


(6)9% 


41% (26) 


30(47%) 




31% (20) 


(3)5% 


12% (8) 


(2)3% 


12% (8) 


(13)20% 


0%(0) 


(9)14% 


42% (27) 


36(56%) 




33% (21) 


(4)6% 


5% (3) 


(0)0% 


6% (4) 


(19)^0% 


2%(1) 


(6)9% 


55% (35) 


35 (55%) 




j27%(17) 


(3)5% 


14% (9) 


(1)2% 


6% (4) 

1 


(23)36% 


07^?0) 


(0)0% 


53% (34) 


37 (58%) 



Ti'7o children in grade 1 ^had profiles of a strong modality in combination' ^rf.th a ueak 
EO^ality asid ^-yere not included. ^ . 

^Ttjo children in kindergarteia an^ o^e child in first grade had profiles of a strong 
Eiodality ia combination ^-^ith a ueak modality and wre not included. 

^One child in kindergarten and one child in first grade had profiles of a strong 
©©dality in combination Mth a ^^eak ©odality and t-jere not included. 
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m|3a^3??>OGER-*GOODtM 
SEKSG]^^ MODALITIES 



TABLES: SERIES' FOUR 
ANALYSES 



\ 
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ERIC 



SBKSOEl? MODALITIES 



. TABLE 18 
CanPaEHENSION STORIES 



SUMMARY AHALYSIS OF VARIANCE 



Source 


df 


Mean- 
Square ' 


G (Grade) 


^ — — 

1 


507,52 


0 (OSrder) 




olO 


M (Modality . 


1 


64.38 . 


A (G) (AcK.) 


4. 


44.65 


GO 


1 


20.02 


OM ~ " • 




36.21 


OM 


1 


48.21 N 


AO(G) 


4 


10.47 


AM(G) 


4 


30.10 


GOM 


1 


4.67 


. S(GAO) 


72 


28.96 


AOM(G) 


4 


11.71 


« SM(GAO) . . 


72 

.! ■- 


15.06 



£ <o05 



8 



5 



SE^JSOai? 1-IODAtlTIES 



im RECEPTION 
SUl'SaaY AMLYSIS OF VARIANCE 







Square 




1 






' H 






"il 




A (G) (Ach.) 


4 


.01 


GO 


- I 


.00 




■■ J. 


.01 


. on 


1 


X oOO \ 


AO(G) 






A14(G) 


k 


.01 


^ GOM ' • 


V 


.01 

> 


S (GAO) 


72 


V o02 


AOM(G) 




' eta 


SM(GAO) 


72' 


- •■ ■ -.-^-oi 



a- 



P <cO(>5 



mNlI-PllOGER°GOO»mN 
SENSORY MODALITIES 



C3 



• : . TABLE 20 ^ 

ITPA^CLGSURE 
SUMMARY ANALYSIS OF VARIANCE 



<5> 

<.005 
^P ^.05 



Source 


I 


'Mean 
Square 


1 


G (Glrade) 


J 

1 


.40 


... 


6o99 ^ ■ 


Q (Order } 


1 


.03 




.82 




0 

1 


1.87 


o 


445.42^; 


.■A.(Gy" (Ach.) . ; 




.•06 




3.74*^ 


GO 


- 1 


* 

.00 




.01 






.oi 




2i08 ; 


OM." 
AO(G) 


1- 
'4 


^ .00 

: 1 

.03 


( 


.22 
2%. 26 


AM(G) ' , . 

r 

GOM 


1 


.00 
- .01. 




.26 

•1.24^'. 


S(GAO) / 


.84 


■ .02 






AOM(G)/ 


4 


.01 




.56^ 

V 1 


SMfG?W)) 


84 , 


.02- 







T 
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87 



' OTSENSE SYLLABLES 

smam^Y Aj^ALYSis or variance 



Source 




Square 


' G (Grade) 


1 






1 

J. 








d.o • 


A (G) (Aeh.) 


4 


20.61 


I GO 


- 1 


. 6 . 48 




J. 


3.15 


OM ^^^^ 


1 


6.48 


AO(G) 


4 


lo07 


AM(G) 


4 


2.32 


\ COM , 


1 


.05 


S(GAO) 




6.04 


AOM(G) 






SH(GAO) ' 


72 


3. 45 


\.<!:.05 




/• 



« 2»96 



b 



12.3.4 
3.41^ 
.6.08 



4.37 
.18 

:67 
.04° 



.43' 



b 



P <',025. 



'0 



8 8 



mUN-PROGEa-GOODMAN 
SENSORY MODALITIES 



o 



TABLE 22 
NONSENSE SYLLABLES 

1 

AVERAGES FOR ACHIEVEMENT NESTED 
WITHIN GRADE 



j Grade . i 


- . T, ■ , ., 

Achievement Level 






Medium 


High 


Kindergarten 


5.43 


7I21 


' 7.07 


First V 


8.14 


5.11 


9.50 



89 



I^MJJ-PROGER-GOODMAM 



'MLS 23 

DIGIT SPAN 
') ' SWrnBY AK4LYSIS OF VMIAKCE 



' Source 



■. » 



P (Ordeiil) 
trO^odality 
A (G) (Ach.) 
GO 

m 



AO(G) 
M(G) 



S(GAO) 
AOM(G) 
SM(GAO) 



I 
1 

.1 
4 
1 

J> 
1 
4 
4 
1 

48 

48 



■1 



Mean 
Square 



13.33 ^ 

0.00 
•22.53 
2. S3 
1.63 
• 2.70 
.03 
.47 
.47 
.53 
.80 
.33 
.46 



F 

ii.55 

0. 00 
48.28^ 

3.67^ 
.3.50 
5J9 
.10 
.58 

1. Q2 
1.60 

.73 



\ <.005 



SE^JSORY MODALITIBS 



TABLE 24 
DIGIT SPAM 
AVERAGES FOR ACIJIEVBffiKT NESTED 
IJITHIM GRADE 



Grade 


Achlevemant Level , 




Lot-; 


Medium 


High 


Kindergarten 


: 

1.15 


1.85 


1.95 


First 


1.95 


2.45 


2.55 

U 
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mNN-PROGER-GOODllAN 
SEMSORY MODALITIES 



TABLE, 25 
REACTION TIME 



SUMl^RY ANALYSIS OF VARIANCE 

i 



• 

Source 

L ^ 




Mean 
Square 


_ 


G (Grade ) 


1 


. 




1 0 (Order) 


1 


1 .21 


J . bU 


j M(Hoaallty) 


1 




97 "il cl 
Z / .DA 


j T (Trial; 




m 


fin 

• oU 


j A(G)(Ach.) 




• 0^ 


1 . oz 


GO 


1 


• 05 


.10 


GM 




.05 


.57 


1 OM 


1 ^ 


. oy 


9 ft 
Z • OD 


GT 


19 


• 01 


on 
« oU 


OT 


19 


• 01 


. / / 




19 


.02 


.91 


AO(G) 


4 


.34 


.79 




A 


n? 

. u/ 


64 


AT(G) * 


76 


.02 


. .90 


COM 


1 


.04 


.16 


GOT. 


19 


.02 


1.18 


GMT 


19 


.03 


1.59 


o>rr - 


19 


.02 


1.36 


S(GAO) 


84 


.43 


24.39^5 


AOM(G)' 


4 


-.24 . 


2.21 


AOT(G) 


76 


.02 


1.05 


AMr(G) 


76 


.02 


1.01 


GOMT 


19 


.03 


1.51 




84 


.11 


6.29b 


ST(GAO) 


1596 


.02 




AOMT(G) 


76 


.02 


.99 


SMr(GAO) 


1596 


.02 





°P <.01 
<.005 



C3 

32 



ssivBmY kodalities 



^BLE 26 
TMCHER RATINGS 
SlM-mRY AmLYSIS OP VARIANCE 



! 

Source 


df ■ 


Mean 
Square 




G (Grade) , 


1 


32.44 


.07 


M(Modality) , 


1 


.16 


.03 


•^^ACG) (Ach.) 




• 443o99 

> 


23.30^ - 


GM 


- 1 


49.28 


8.03b 


S(GA) 


108 


• 19.06 




AM(G) 




' 6.14 


1.69 


SM(GA) 


108 


3.64 





a p < .005 
^ P <.05 




RmM!-KOGEa-=-GOODMN 
SSMSOM tlQSALITIES . 
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TABLE 27 
TEACHER EATINGS 
A\'ERAGES FOR MAIN EFFECT 
OF ACHIEVEMENT 



i 

GRADE 


Achievement Level 


LEVEL 


Low 


. Medium 


Hijgh 


K 


23.26 


26.08 


28.66 


« 

1 


22.29 


27 ..92 


30.05 



ERIC 



94 . 



MAKH-FaCSER -GOODMN 
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TABLE 28 
TEACHER RATINGS , 
AVERAGES FOR INTERACTION OP GRADE BY MODALITY 



GRADE 


Modality . 


LEVEL 




Visaal 1 


Auditory 




K 


25.51 


. 26.49 


1 


27.19 


26.32 



n ■ 
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FIGURES: SERIES TOO 
M3ALYSES 



9G 



SENSORY MODALITIES . 



FIGURE 1 
REACTION TI14E 
GSADE-BY-TRIAL INTERACTION 



S CO 
^ CO 



CO 
M 



CO 




ICEY: 



o- 



•o K 

-o 1 



lERiC 
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MNW-PRCGER-GOODI^AH 
SEHSORY MODALITIES 



FIGURE 2 

/ 

REACTION TIME . 
ORDER-BY°ACHIEVEMENT lOTERACTIOW 
(ACHIEVEMEKT NESTED WITHIN GRADE) 




LOW 



. MiSDIUM 
ACHIEVEMENT 



KEY: 



O' 

o- 



-o K AUDIO 1 



St 

— "O K VISUAL 1^^ 
==0 1 AUDIO 



0-°-=<=°-==o 1 VISUAL 1^*^ 



ERIC 



HIGH 



^mMM-PROGER-GOODl*M 
SENSORY MODALITIES 



FIGURE 3 



CO 



a 1 

Q CO 



-.05 



-.15 



£7 



toSENSE SYLLABLES _ 
GRADE-BY-ORDER IKTERAGTION 





V. 



ICEY: 



AUDITORY 
FIRST 



o- 



'O 1 



VISUAL 
^IRST 



.0 



IJANN-PROGER-GOODMAN 
SENSORY MODALITIES 



FIGURE A 
ITPA RECEPTION 
ORDER-BY-ACHIEVEMENT INTERACTION 
(A^JEJ^^E^jrylEStED WITHIN GRADE) 



99 



X O 



.50 - 
.40 
.30 

.20 -I 

.10 
6 - 
-.10 - 
-.20 - 
-.30 
-.40 
-.50 - 
-.60 
-.70 -I 
-.80 




-?H- 



LCW 



KEY: 



, = — O 

,- - ^ - o 
— -o 



MEDIUM 

ACHIEVEMENT 
K AUDIO 1-®^ 
}: VISUAL 1®^ 
1 AUDIO l^t 
1 VISUAL 1^^ 



HIGH 



MM-PROGER-GOODmN 

Sewsory modalities 



. 0 



100 



FIGURE 5 

i: 

COMPREHENSION STORIES 
GRADE -BY-ORDER INTERACTION 




.70 
,60 
.50 
.40 
.30" 
.20 
.10 
0 

= .10 
».20 
-.30 
= .40 
-o50 




o V 



/ 



KEY: o- 

T 



AUDITORY 
FIRST 



-o 1 



VISUAL 
FIRST 



IIANN-PRCGER-GOODMN 
SENSORY IIODALITIES , 



FIGURE 6 . 

digit span 
grAdy-by-order ie^FeractiokT 



.5 
.4 
.3 

.2 

A 
0 - 
-.1 



.3 



-.4 

si 




/ 



JL 



AUDITORY 
FIRST 



KEY: o- 

o- 



'O K 

-o 1 



■4- 



VISUAL 
^ FIRST 



ORl)ER 
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FIGURES: SERIES FOUR 
ANALYSES 



4* 



ERJC 



-PROGmi-GOODMAN 
SENSORY MODALITIES 



1 



65 
60 
55 

50 H 
45 



FfGURE 7 . 
ITPA RECEPTION 
INTERACTION AMON^^ ACHIEVEMENT , 
ORDER, AND MODALITY 
(ACHIEVEMENT NESTED WITHIN GRADE): 
AtolTORY RECEPTION IN KINDERGARTEN 

.62 




4- 



ORDER 



>5 . 
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h - 

70 - 
65 
60 



FIGURE 8 
ITPA RECEilllON 



IHTERACTION A140NG ACHIEVEMENT, 

r 

ORDER, AND MODALITY 



(ACHIEVEMENT NESTED WITHIN GRADE) : 
AUDITORY RECEPTION IN FIRST GRADE 




02 



ORDER 



S^AJM-PROGER-GOODMK 
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FIGURE 9 
ITPA RECEPTION , 
INTERACTION AMONG ACHIEVEMENT » . 
ORDER « AND MODALITY 
(ACHIEVEMKT NESTED XHTHIN GRADE): 
VISUAL RECEPTION IN KINDERGARTEN 




MNN-PROGER-GOODMAN * 
SEMSORY MODALITIES 



y 



r 



FIGURE 10 
* , ITPA RECEPTIOIJ 
IKTERACTION AMOWG ACHIEVEMENT, 
ORDER, AND MODALITY 
(ACHIEVEMENT NESTED IJITHIN GRADE) : 
VISUAL RECEPTION F^RST GRADE 



70 



65 



60^ - 



55 




.64 




02 



ORDER 



3 
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IMN-PROGER-GOODmH . , 

SEKSORY MODALITIES "' « . 

* ■ ' ♦ ' # # - 

' . ^ ^ . ' Ahstjer Sheet 
. Audltbry /Visual Story Comprehension 
Student * ' Teacher^ 



Grade . ^ - Data 



Tester . 



• The Family Scene 
Modality: Aud. Vis. 

■ f ■ 

Questions tot both modality presentations ' ' , ^ 
1. Tpll me all of the peoplo in the story that° you can remember? o 

AuJ'-Jane . - , 

%o Ho^j does Vis- the little girl feel about tli^nev baby? l;Jhy? * 

Aud«Billy ' * 
3o ^o\i does Vie- the little boy feel about' the n^ baby? Why? 

4. Mother has been avjay, IJhere has she been? 

5. \\fho was waiting when the new baby came home? 
.6. '^^o brou^t mother and baby home? 

7..^^e storj^we have just heard (or seen) did not have a name. I x^ill give 
you three possible -names for the story. ^"Ifoii tell me the one that you 
think is best. Listen to all three names \before you pick your aniswer. 

a. j A V.isit to Grandmother's House ' 

b. y The New Baby Comes Hoine 
V di Taking Care of the New Baby 

(Questions' for the auditory presentation 

1. Who asked Billy to help feed tfie baby? \^/hy? 

2. V/hy was Billy worried? , 
^3. V/ho was Charlie? 

. " 110 ■ 
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^MSORY MODALITIES ' • \ * . 

Questions for £he visual presentation 

MxJ^t kind of furniture in the picture? 

2o I'Jhatf did the children have to jrlay uith? 

3. I-Jho uas the older lady in the picture? 
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Student^^ 

G^ade 



Ansvjer Sheet 
Auditory/visual Story Comprehension . 

- Teacher 

, D^te 



Tester 



The Pet Shop^ 
' Modality: Aud. Vis, 

Questipns for both modality presentations 
1. Vlho T-7ere the children in the story? 

2^ How many animals can you remember? 

3, Vlho let the kitten out of her cage? 



4. IrJhere did the kitten go after she go£ out of her carge? 



5. 'What do you remember about the baby panda bear? 
Hot'7 Baa the baby 'panda bear fed? "^^ 



6l The story T^hich tje just heard (or saw) did not have a name. I vtHI give 
\ you three possible names for the story. You tell me the one that you 
think is best. Listen to all three names before- you pick your answer. 

a. Moiikies on the Loose 

b. The Field Trip > 

c. My Pet Turtle ^ 

Questions for the auditory presentation 



7 

rei 



1. Which of the children had pet turtles at home? 



2, How /did the monkeys get out of their cages? 



\JVJ ^ 



3. Why did Mary pick up the kitten? 

4. J/hat did Joseph think bears were supposed to be liloa? 

■ 11 2-' 



SSKSORY MODALITIES 



5. t-Ihy wasn't Joseph, afraid £0 feed the 'baby panda. bear? 

6. IJhy Fluffy a good name for the kitten? 



Questions for the visuajr presentation 

Icf'^^VhoTe the parrot? , . . 

( 

2. I-Ihere was the turtle?- . ^ 



3. Hot? did the girl in the picture feel about the ttitten? 



4. Here any of the children wearing a special kind of clothing? 

1 ■ 



r 



14ANN-PR0GER°G00DMAN , "^W^ . 

SENSORY MODALITIES - ; ' 

^ • Answer Sheet 

Auditory/Visual Story Comprehension „ 

Student Teacher ^ 

Grade . J . Date V_ 

^> * ' 

Tester , - 

f : ' — , • ■ • ► . 

^ . , The Runauay Truck 

Modality: Aud. Vis. 
Questions ^or both modality presentations 

lo TJho ^^e^e the people in the story? \ 

2. VlherG did the story take place? . , 
i ^ " ' ■ ' ■ 

3. . T'Jhy did the triitSk start rolling amy? 

- . , ^ 
'4, Ho^7 did the children feel when they saw the truck racing toward them? 

, IJhy? ■ s > ; . ' ^ ' ' 

5o^ :iCan:^you tell me wh^t the truck looked like? ^ 

6. Can you remember any of .the fruits and vegetables that were on the truck? 

V 

7. Who almost got hit by the truck? 

8« The story which we just heard (or saw) did not have a name. I iirLll give 
ypu three possible names for -the story. You tell me the one* that you 
* think is best. Listen to all three names before you pick your answer. ^ 

a. Summer in the City . . 

b. John Almost Gets Hit ' . ^ 
The Runaway Truck 

Questions for the auditory presentation 

1. TJho brought fruits and vegetables from >ir. Stewart? 

2. I'Jhere did Mr. Stewart buy his fruits and vegetables? ^ 

3. I^y did Mr. Stewart have to drive his truck slowly and caic^fully? 



4o I-Jhy tzaa teo Stem^t' huffing aad puff lag? 

5o 15^0.6 <3o you tlhiiialx Mr.. StQ^-^ast had to do afte^ the accident^ 

Queotioa8> for the^ vlQuaU ptresentatlon ^ ' . \ - * ' '' * 

1; • tJfeo. ms stepping off .thfe cusb '(into 'the street) just as the truck tos^ 
. "vafeout to go i>y? " *• . ^ • , * ' ; 

2o fho pictuife sho^^ed us many ^ays that people can go/ (travel) '^f rem' one 

plaee to another. How fitany/j^different mys of trav<^ling do you remember? 
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Ansi-jes" Sheet . 
Auditory /visual Story Comprehension 
Student^ • " Teacher 

Tester 



^^^^^ • * Date 



The Broken Windox-7 
Modality: Aud. Vis. 
Questions for both modality_j>resentations 

!• Tell me all of the people in the story that you can remember? 
2. tJbat gania tJere the boys playing? 
3o :HQ^7*did the Mnd<|T7 get broken? 

4. JJhat do you think the policeman is going to do? 

Aud. . - Mr^. Brox-m 

5. Tfliat is ViSo - the lady going to do? 



6. HoH do you thiWc the Soy td.th the bat |^ls? 

7. l-Jhat happened inside the store x^hen the window tjas broken? 

t- 

8. The story ^-jhich we just heard (or saw) did not have a name. I t.7ill give 
you three possible names for the story. You tell me the one that you 
think is best. Listen to all three names before you pick your answer, 

a. The Broken Window • \ 

b. Playing in the Street ^ 

c. The Ball Game 

Questions for the auditory presentation 

1. How did MrSo Foster feel when the tTindow broke? 

0 

2. l^Jhy did the child have to play in the street? 



3. 



What kind of shop (store) did Mrs. Brox^m have? 

1?G. 



SEKSOaY VmMXSlES 

Qgeationa fog the viQtsal preeentafcioini ' ' • - 

1. Wn^xe dJLd the otory take pla^e? ^ 

2, IJhe^e did the lady in £h(§^' picture eoiae .from? * 

3o Do yo^ TOiasmber the grom-up people in the picture? Who t-7ere they? 

4. Beoideo the policeman and the'ladyj, uere there aay other gro^^up people 
in the 'picture? (If .the child anst-j^rs yes.), T-Jho? T^hat i-yere they doing? 
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